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(54) HERBICIDAL COMPOSITION 

(57) Provided by the present invention is a herbicide composition containing, as active ingredients, a pyrazole deriv- 
ative of the general formula (I) 




(i) 



CO 
CO 

o 

00 
CO 

o 

Q. 
LU 



and at least one herbicide compound selected from the group consisting of chloroacetamide-containing herbicides, imi- 
dazoline-containing herbicides, atrazine. cyanazine. metribuzin, linuron, metbenzurone, bentazone, dicamba, 
chlopyralid. 2,4-D. bromoxynil. pendimethalin, nicosulfuron, rimsulfuron, primisurfuron and pyridate. The herbicide com- 
position of the present invention can control a broad rage of gramineous weeds and broad-leaved weeds at a very low 
dosage without damaging corn and other crops. 
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Description 

TECHNICAL FIELD 

5 The present invention relates to a herbicide composition containing pyrazole derivative. 

TECHNICAL BACKGROUND 

Herbicides are very important chemicals for saving weed-controlling labors and improving the yield of agricultural 
io and horticultural crops and have been therefore aggressively studied and developed for many years, and a diversity of 
herbicides have now been put to practical use. However, it cannot be said that herbicides which have been so far devel- 
oped have broad herbicidal spectra, and at present there are an increasing number of weeds which are difficult to con- 
trol. Herbicides having broad herbicidal spectra are therefore desired. For overcoming the environmental pollution 
problem of conventional herbicides, further, there are desired herbicides which are effective at a further decreased dos- 
15 age. 

The present inventors already found that a variety of pyrazole derivatives in which a thiochroman ring is bonded to 
a pyrazole ring through a carbonyl group is free from damaging gramineous upland crops but can control gramineous 
weeds and broad-leaved weeds together at a low dosage by any one of soil treatment and foliar treatment, and filed 
patent applications directed to these pyrazole derivatives and herbicides containing these as active ingredients. Of 

20 these patent applications, some have been already laid-open as International Laid-open Patent Publications Nos. 
WO95/04054, WO93/18031, WO94/01431 and W095/13275. Japanese Patent Applications Nos. 6-237981, 7-80059 
and 7-158842 have not yet been laid-open. 

Those pyrazole derivatives disclosed in the above International Laid-open Patent Publications and Japanese Pat- 
ent Applications can control gramineous weeds and broad-leaved weeds together at a low dosage by any one of soil 

25 treatment and foliar treatment, while there is desired a herbicide which can control a broad range of gramineous weeds 
and broad-leaved weeds at a further decreased dosage. 

It is therefore an object of the present invention to provide herbicide compositions which can control a broad range 
of gramineous weeds and broad-leaved weeds at a very low dosage without damaging crops such as corn, etc., by 
using the pyrazole derivatives disclosed in the International Laid-open Patent Publications and the above Japanese 

30 Patent Applications in combination with other herbicide compounds. 

The present inventors have made diligent studies to achieve the above object, and as a result have found that when 
a pyrazole derivative of the following general formula (I) described in the above International Laid-open Patent Publica- 
tions and Japanese Patent Applications (to be sometimes referred to as "pyrazole derivative (I)" hereinafter) and a spe- 
cific herbicide compound are used in combination, a broad range of gramineous weeds and broad-leaved weeds can 

35 be controlled at a very low dosage by synergistic effects of the pyrazole derivative (I) and the said specific herbicide 
compound without damaging crops such as corn, etc. The present invention has been accordingly completed. 

DISCLOSURE OF THE INVENTION 

40 The gist of the present invention is a herbicide composition containing, as active ingredients, a pyrazole derivative 
of the general formula (I), 



45 



50 




55 {wherein: 

R 1 is a Ci~C A alkyl group, a C 2 ~C 4 alkenyl group or a C 2 ~C 4 haloalkeny group, 

R 2 is a hydrogen atom, a C-t~C 4 alkyl group, a C^C 4 haloalkyl group or a C 2 ~C 4 alkoxyalkyl group, 

X is a C<i~C4 alkyl group, a C 1 -C 4 haloalkyl group, a C 2 ~C 4 alkoxyalkyl group, a halogen atom, a C 1 ~C 4 alkoxy 
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group or a C^-C 4 haloalkoxy group, 
pis an integer of 0, 1 or 2, 

each of R 3 , R 4 , R 5 and R 6 is independently a hydrogen atom, a C^-C^ alkyl group, a C^C 4 haloalkyl group or a 

C 2 ~C 4 alkoxyalkyl group, 

n is an integer of 0, 1 or 2, 

Q is a hydrogen atom or a group of A-B, 



[in which 
w A is a group of 



s-, 
o 2 7 



o 



CH 



0 R 7 
- C - or - C - 



R 



(in which each of R 7 and R 8 is independently a hydrogen atom or a C<|~C 4 alkyl group), and 
B is a Ci-Ck alkyl group, a C 3 ~C 10 cycloalkyl group or a group of 




(in which Y is a C 1 ~C 4 alkyl group, a Cf~C 4 alkoxy group, a C-|~C4 haloalkyl group, a nitro group or a halogen 
45 atom, and 

m is an integer of 0 or 1 - 3)], and 
Zis 

so 

R9 RIO OR" NOR12 

^CH- or /C^ 



55 

[in which 

R 9 is a hydrogen atom, a C^-C 4 alkyl group or a C-|~C4 haloalkyl group, 
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R 10 is a hydrogen atom, a C^C 4 alkyl group, a C 2 ~C 4 alkenyl group or a C 2 ~C 4 alkynyl group, 

R 11 is a C^C 4 alkyl group, a 0^0 A haloalkyl group, a C 3 -C 6 cycloalkyl group, a C 3 -C 6 alkenylalkyl group, a 

C 3 ~C 6 alkynylalkyl group or a C 3 -C 6 haloalkenylalkyl group, 

R 12 is a C 1 ~C 4 alkyl group, a C 1 ~C 4 haloalkyl group, a C 3 ~C 6 cycloalkyl group, a C 3 ~C 6 alkenylalkyl group, a 
C 3 ~C 6 alkynylalkyl group or a C 3 ~C 6 haloalkenylalkyl group]}, 

or a salt thereof; and 

at least one herbicide compound selected from the group consisting of chloroacetamide-containing herbicides 
such as alachlor, metolachlor, acetochlor and dimethenamide, etc., imidazoline-containing herbicides such as 
imazetapyr, etc., atrazine, cyana2ine, metribuzin, linuron, metbenzurone, bentazone, dicamba, chlopyralid, 2,4-D, bro- 
moxynil, pendimethalin, nicosulfuron, rimsulfuron, primisulfuron and pyridate. 

PREFERRED EMBODIMENTS OF THE INVENTION 

The pyrazole derivative as a first active ingredient of the herbicide composition of the present invention has the fol- 
lowing general formula (I). 




The herbicide composition of the present invention contains, as an active ingredient, at least one of pyrazole deriv- 
atives of the above general formula (I). 

In the general formula (I), R 1 is a C^-C 4 alkyl group, a C 2 ~C 4 alkenyl group or a C 2 ~C 4 haloalkenyl group, and pre- 
ferred is a C-|~C 4 alkyl group. Specific examples of the C^C A alkyl group include methyl, ethyl, propyl and butyl, and 
the propyl and the butyl may be any one of linear, cyclic and branched ones. The C^C^ alkyl group is preferably methyl 
or ethyl. Specific examples of the C 2 ~C 4 alkenyl group include -CH=CH 2 , -CH 2 -CH= CH2 and -CH=CH-CH=CH 2 . The 
C 2 ~C 4 haloalkeny group includes those in which at least one hydrogen atom of the above C 2 ~C 4 alkenyl group is 
replaced with a halogen atom (e.g., a chlorine atom, a fluorine atom, a bromine atom or an iodine atom). 

In the general formula (I), R 2 is a hydrogen atom, a Ci~C 4 alkyl group, a C-|~C 4 haloalkyl group or a C 2 ~C 4 alkoxy- 
alkyl group, and preferred is a hydrogen atom or a G^C 4 alkyl group. Specific examples of the C 1 -C 4 alkyl group are 
as described concerning R 1 , and methyl is preferred. The C-|~C 4 haloalkyl group includes those in which at least one 
hydrogen atom of the C 1 -C 4 alkyl group is replaced with a halogen atom (e.g., chlorine atom, a fluorine atom, a bro- 
mine atom or an iodine atom), and examples thereof include -CF 3 , -C 2 F 5 , -C 2 H 4 F, -CH 2 CI, -CHF 2 , -CCI 3 , -C 2 H 3 CI 2 and 
-C 2 H 3 F 2 . Specific examples of the C 2 ~C 4 alkoxyalkyl group include -CH 2 -OCH 3 , -CH 2 -OC 2 H 5 , -CH 2 -OC 3 H 7 , - 
CH(CH 3 )OCH 3 , -CH(CH 3 )OC 2 H 5 , -CH 2 CH 3 OCH 3 and -CH 2 CH 2 OC 2 H 5 . 

In the general formula (I), X is a C 1 -C 4 alkyl group, a G<\~Gt haloalkyl group, a C 2 ~C 4 alkoxyalkyl group, a halogen 
atom, a C-|-C 4 alkoxy group or a C!~C 4 haloalkoxy group, and preferred is a C!~C 4 alkyl group or a halogen atom. 
Specific examples of the C-|~C 4 alkyl group, the G^-G 4 haloalkyl group and the C 2 ~C 4 alkoxyalkyl group are as 
described concerning R 1 or R 2 . Specific examples of the G^G 4 alkyl group preferably include methyl or ethyl. Specific 
examples of the halogen atom include a chlorine atom, a fluorine atom, a bromine atom and an iodine atom, and a chlo- 
rine atom is preferred. Specific examples of the C,~C 4 alkoxy group include methoxy. ethoxy, propoxy and butoxy, and 
the propoxy and the butoxy may be linear, cyclic or branched ones. The G^G 4 haloalkoxy group include those in which 
at least one hydrogen atom of the C 1 ~C 4 alkoxy group is replaced with a halogen atom (e.g., a chlorine atom, a fluorine 
atom, a bromine atom or an iodine atom), and examples thereof include -OCF 3 , -OC^Fg, -OC2H 4 F, -OC 2 H 4 CI, -OCHF 2 , 
-OCH 2 F, -OCCI3. -OC 2 H 3 Q 2 and -OC 2 H 3 F 2 . 

In the general formula (I), p is the number of substituent(s) X, and it is an integer of 0, 1 or 2. When p is 1 or 2, the 
position(s) of the substituent(s) X is/are the 5-position and/or 8-position on the thiochroman ring. 

In the general formula (I), each of R 3 , R 4 , R 5 and R 6 is independently a hydrogen atom, a C 1 -C 4 alkyl group, a 
C<|-~C 4 haloalkyl group or a C 2 ~C 4 alkoxyalkyl group. Each of these is preferably independently a hydrogen atom or a 
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C 1 -C 4 alkyl group. Specific examples of the C^C^ alkyl group, the C^C A haloalkyl group and the C 2 ~C 4 alkoxyalkyl 
group are as described concerning R 1 or R 2 . 

In the general formula (I), n is the number of oxygen atom(s) bonding to the sulfur atom of the thiochroman ring, 
and it is an integer of 0 (sulfide), 1 (sulfoxide) or 2 (sulfone) and is preferably 2 (sulfone). 

In the general formula (I), Q is a hydrogen atom or a group of -A-B. 

In the definition of Q, 

A is a group of 



O 




0 



In the definition of A, each of R 7 and R 8 is independently a hydrogen atom or a Ct~C 4 alkyl group, and each is pref- 
erably a hydrogen atom. Specific examples of the C-|~C 4 alkyl group are as described concerning R 1 . 
In the definition of Q, B is a C-t-C-^ alkyl group, a C 3 ~ 10 cycloalkyl group or a group of 




Specific examples of the Ci~C 12 alkyl group includes those described as specific examples of the C 1 ~C 4 alkyl group 
for R 1 and others such as pentyl, hexyl, heptyl, octyl, nonyl, decanyl, undecanyl and dodecanyl. Those which have at 
least 3 carbon atoms may be linear or branched. Preferred is a Ct-Cs alkyl group. Specific examples of the C 3 ~C 10 
alkyl group include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, and cyclohexyl is preferred. 
In the group of 




which is one embodiment of B, Y is a C^C 4 alkyl group, a C-|~C 4 alkoxy group, a C.|~C 4 haloalkyl group, a nitro group 
or a halogen atom, and preferred is a C^C 4 alkyl group, a C-|~C 4 alkoxy group, a nitro group or a halogen atom. Spe- 
cific examples of the C-i ~C 4 alkyl group, the d ~C 4 alkoxy group, the ~C 4 haloalky group and the halogen atom are 
as described concerning R 1 , R 2 or X. The Ct~C 4 alkyl group is specifically preferably methyl. The Ci~C 4 alkoxy group 
is specifically preferably methoxy The halogen atom is specifically preferably a chorine or fluorine atom. 

m is the number of substituent(s) Y, and it is an integer of 0 or 1 to 3, preferably 0, 1 or 2. 

In the general formula (I), Z is 
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10 The pyrazole derivative (I) of the present invention can be classified into three kinds depending upon embodiments 
of Z. That is, the pyrazole derivative in which Z is 



OR 11 




has the following general formula (la). 

20 



25 




In the general formula (la), R 11 is a C^-C 4 alkyl group, a C A ~C<x haloalkyl group, a C 3 ~C 6 cycloalkyl group, a 
C 3 ~C 6 alkenylalkyl group, a C 3 ~C 6 alkynylalkyl or a C 3 ~C 6 haloalkenylalkyl group, and preferred is a alkyl 

35 group. Specific examples of the C-|~C 4 alkyl group, the C-|~C 4 haloalkyl group and the C 3 ~C 6 cycloalkyl group are as 
described concerning Ft 1 , R 2 or Y. The C^-C^ alkyl group is specifically preferably methyl or ethyl. Specific examples 
of the C 3 ~C 6 alkenylalkyl group include -CH 2 -CH=CH 2 , -CH 2 CH=C(CH 3 ) 2 , -CH 2 C(CH 3 )=CH 2 and -CH 2 -CH=CH-C2H 5 . 
Specific examples of the C 3 ~C 6 alkynylalkyl group include CH2-C^CH, -CH 2 -OC-C 2 H 5 and -CH(CH 3 )-C=CH. The 
C 3 ~C 6 haloalkenylalkyl group is a group in which at least one hydrogen atom of the C 3 ~C 6 alkenylalkyl group is 

40 replaced with a halogen atom (e.g., a chlorine atom, a fluorine atom, a bromine atom or an iodine atom), and examples 
thereof include - CH 2 -CH=CHCI, -CH 2 -CCI=CH 2 , -CH 2 -CF=CH 2 , - CH 2 CCI=CHCI, - CH 2 CF=CHF, and -CH 2 CCI=CH- 
CH 3 . Preferred embodiments of Z including the above R 11 are as follows. 



45 



so 



55 
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OCH3 OC2H5 0-i-C3H7 O-n-CaH? 





The pyrazole derivative in which z is 

30 

NOR'2 




has the following general formula (lb). 



40 



45 




(lb). 



so In the general formula (lb), R 12 is a C^~C 4 alkyl group, a C-,~C 4 haloalkyi group, a C 3 ~C 6 cycloalkyl group, a 

C 3 ~C 6 alkenylalkyl group, a C 3 ~C 6 alkynylalkyl group or a C 3 ~C 6 haloalkenylalkyl group, and a C^-C^ alkyl group is 
preferred. Specific examples of the C^C 4 alkyl group, the C^C 4 haloalkyi group, the C 3 ~C 6 cycloalkyl group, the 
C 3 ~C 6 alkenylalkyl group, the C 3 ~C 6 alkynylalkyl group and the Cz~C& haloalkenylalkyl group are as described con- 
cerning R 1 . R 2 . Y or R 11 . The 0^0 A alkyl group is specifically preferably methyl. Preferred embodiments of Z including 

55 R 1 2 are as follows. 
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NOCH3 NOC2HS NO-i-C3H7 NO-n-C3H7 
II II II II 



5 



10 



J5 
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The pyrazole derivative in which Z is 

30 




has the following general formula (Ic). 




In the general formula (Ic), R 9 is a hydrogen atom, a Ci~C A alkyl group or a C-i-Ct haloalkyt group, and R 10 is a 
hydrogen atom, a C^-Cn, alkyl group, a C 2 ~C 4 alkenyl group or a C 2 ~C 4 alkynyl group. Each of these is independently 
preferably a hydrogen atom or a C-\~C A alkyl group. Preferred embodiments of Z including the above R 9 and R 10 are 
55 as follows. 
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is The pyrazole derivative of the general formula (I) in which Q is a hydrogen atom includes the following three tau- 
tomers, and all of these are included in the pyrazole derivative of the present invention. 



20 



25 



30 



35 




40 (I-H-c) 



Further, the above pyrazole derivative (Ic) includes the following two geometrical isomers, and both of these are 
45 included in the pyrazole derivative of the present invention. 



50 



55 
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10 




(Ic-/3) 



Some of pyrazole derivatives of the general formula (I) have asymmetric carbon, and include a variety of isomers, 
and the pyrazole derivative of the present invention includes all of such isomers or mixtures of isomers. 
20 Further, the pyrazole derivative of the general formula (I) in which Q is a hydrogen atom is acidic, and can be easily 

converted to a salt by treating rt with a base. This salt is also included in the pyrazole derivative of the present invention. 

As the above base, any known base may be used without any special limitation. Examples thereof include organic 
bases such as amines and anilines and inorganic bases such as a sodium compound and a potassium compound. The 
amines include monoalkylamine, dialkylamine and trialkylamine. The alkyl group of each of the alkylamines is generally 
25 a C-|~C4 alkyl group. The anilines include aniline, monoalkylaniline and dialkylaniline. The alkyl group of each of the 
alkylanilines is generally a C^~C 4 alkyl group. The sodium compound includes sodium hydroxide and sodium carbon- 
ate. The potassium compound includes sodium hydroxide and sodium carbonate. 

Preferably, specific examples, chemical names and structural formulae of pyrazole derivatives of the general for- 
mula (la) are as follows. 

30 

Compound(la-I) 

4-methoxy-5-methyl-6-( 1 -ethyl-5-hydroxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 



40 



45 




(In the general formula (la). R 1 =C 2 H 5 . R 2 =hL R 3 =R 4 =R 5 = R 6 =hk X=5-CH 3> R 11 =CH 3> Q=hU n=2. p=1) 



10 
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Compound(la-2) 

4-ethoxy-5-methyl-6-(1-ethyl-5-n-propanesulfonyloxypra2ol-4-yl)cait)onylthioch 



10 



15 




20 

(In the general formula (la). R 1 =C 2 H 5> R 2 =hU R 3 =R 4 =R 5 = R 6 =hk X=5-CH 3 . R 11 =C 2 H 5 . Q=-S0 2 -n-C 3 H 7 . n=2. 
p=1) 

25 Compound(la-3) 

4-methoxy-5,8<limethyl-6-(1 -ethyl-5-n-propanesulfonyloxypyrazoM-yl)carbonylthiochroman-1 ,1 -dioxide 



30 



35 



40 




45 (In the general formula (la). R 1 =C 2 H 5 . R 2 =hk R 3 =R 4 =R 5 = R 6 =« X=5, 8-CH 3 . R 11 =CH 3 . Q=-S0 2 -n-C 3 H7. n=2. 
p=2) 



50 



55 
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Compound(la-4) 

4-methoxy-5,8<limethyl-6-(1-ethyl-5-i-butanesulfonyloxypyrazol-4-yl)carbonytthiochrom 



O CHo OCH- 




20 

(In the general formula (la). R 1 =C 2 H 5n R 2 =K R 3 =R 4 =R 5 = R 6 =hU X=5, 8-CH 3> R 11 =CH 3> G=-S0 2 -i-C 4 H 9 . n=2. 
p=2) 

25 Compound(la-S) 

4-methoxy-5,8Kjimethl-6-(1 - ethyl -5-p-toluenesulfonyloxypyrazol-4-yl)carbonyfthiochroman-1 ,1 <lioxide 



30 



35 



40 



O CHo OCH- 




S0 2 _ CH 3 2 



CH- 




(In the general formula (la). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 11 =CH 3> Q=-S0 2 -C 6 H 4 -CH 3 . 
n=2. p=2) 



50 



55 
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Compound! la-6) 

4-methoxy-5,8^imethyl-6-(1 -e^ 



O CH 3 OCH 3 



10 




20 



25 



(In the general formula (la). R 1 =C 2 H 5 . R 2 =K R 3 =R 4 =R 5 = R 6 =K X=5, 8-CH 3 . R 11 =CH 3 . Q=-S0 2 -C 6 H 3 -CI 2 . n 
=2. p=2) 

Compound(la-7) 

4-methoxy-5-methyl-6-(1-ethyl-5^yclohexanecarbonyloxypyrazol-4-y0 



30 



35 



40 



O CH 3 OCH- 




(In the general formula (la). R 1 =C 2 H 5n R 2 =K R 3 =R 4 =R 5 = R 6 =K X=5-CH 3 . R 11 =CH 3> Q=-CO-cyclo-C 6 H 1 , ^ 
n=2. p=1) 

Preferably, specific examples, chemical names and structural formulae of pyrazole derivative of the general formula 
(lb) are as follows. 



so 



55 
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Compound(lb-I) 

4-methoxyimino-5-methyl-6-(1*ethyl-5-n-propanesulfonyloxypyrazol-4-yl)carbonylth 



O CH 3 NOCHa 



70 



15 




OzS C3H7— n 
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25 



30 



35 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 12 =CH 3 . Q=-S0 2 -n-C 3 H 7 . n=2. 
P=1) 

Compound(lb-2) 

4-methoxyimino-5-methyl-6-(1 - ethyl -5-phenacyloxypyrazol-4-yl)carbonylthiochroman-1 ,1 -dioxide 



O CH3 NOCHa 




(In the general formula (lb). R 1 =C 2 H 5> R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 12 =CH 3 . Q=-CH 2 CO-C 6 H 5 . n=2. 

40 p=1) 

Compound(lb-3) 

4-methoxyimino-5-methyl-6-(1 -ethyl -5-p-toluenesulfonyloxypyrazol-4-yl)carbonyfthiochroman-1 ,1 -dioxide 



45 



50 



55 



O CHa NOCH3 




CH3 
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(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =K X=5-CH 3s R 12 =CH 3s Q=-S0 2 -C 6 H 4 -CH 3 . 
n=2. p=1) 

Compound(lb-4) 

4-methoxyimino-5-methyl-6-(1 -ethyl-5-methanesulfonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 



10 



15 



20 



25 



O CH3 NOCH3 




(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H N R 3 =R 4 =R 5 = R 6 =H V X=5-CH 3 . R 12 =CH 3> Q=S0 2 -CH 3n n=2. p=1) 
Compound(lb-5) 

4-methoxyimino-5-methyl-6-(1-ethyl-5-ethan^^ 



30 



35 



40 



0 CH3 NOCHs 




P =i) 



O2S-C2H5 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H S R 3 =R 4 =R 5 = R 6 =hU X=5-CH 3 . S R 12 =CH 3 . Q=-S0 2 -C 2 H 5 . n=2. 



45 



so 



55 
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Compound(!b-6) 

4-methoxyimino-5-methyl-6-(1-ethyl-5-n-^^ 



0 CH3 NOCHa 



10 



15 




02S-C4H9-I1 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H S R 3 =R 4 =R 5 = R 6 =K X=5-CH 3 . R 12 =CH 3n Q=-S0 2 -n=C 4 H 9 . n=2. 
20 p=1) 

Compound(lb-7) 

4-methoxyimino-5-methyl-6-(1 -ethyl-5-n-octanesulfcxiyloxypyrazol-4-yi)carbonylthiochroman ,1 -dioxide 

25 



O CH 3 NOCHa 



30 



35 




40 (in the general formula (lb). R 1 =C 2 H 5 . R 2 =hL R 3 =R 4 =R 5 = R 6 =hU X=5-CH 3 . R 12 =CH 3> Q=-S0 2 -n=C 8 H 17 . n=2. 
p=1) 



45 



50 



55 
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Compound(lb-8) 

4-methoxyimino-5-methyl-6-(1-ethyl-5-(2-methy^ 



0 CH 3 NOCHa 



70 



15 




H 3 C 



25 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =hU R 3 =R 4 =R 5 = R 6 =« X=5-CH 3 . R 12 =CH 3> Q=-S0 2 -C 6 H 4 -CH 3 . 
n=2. p=1) 

Compound(lb-9) 

4-methoxyimino-5-methyl-6-(1 -ethyl-5-(2-nitrophenyl)sulfonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 



30 



35 



40 



0 CH3 NOCH3 




NO2 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H N R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 12 =CH 3 . Q=-S0 2 -C 6 H 4 -N0 2 . 
n=2. p=1) 



so 



55 
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Compound (lb-10) 

4-methoxyimino-5-methyl-6-(1-ethyl-5-(4-methoxyp 



O CHa NOCHa 



10 




(In the general formula (lb). R 1 =C 2 H 5 . R 2 =K R 3 =R 4 =R 5 = R 5 =H. X=5-CH 3s R 12 =CH 3 . Q=-S0 2 -C 6 H 4 -OCH 3 . 
20 n=2, p=1) 

Compound(lb-11) 

5,8-dimethyl-4-methoxyimino-(1 -ethyl-5-i-propanesulfonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 

25 



O CHs NOCH3 



30 



35 




40 



45 



50 



55 



(In the general formula (lb). R 1 =C 2 H 5> R 2 =hk R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3> R 12 =CH 3 . Q=-S0 2 -i-C 3 H 7 , n^ 



p=2) 



18 
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Compound(lb-12) 

5,8<Jimethyl-4-methoxyimino-(1-ethyl-5-n-b^ 



0 CH3 N0CH3 



10 



15 




CH3 
O2S-C4H9-T1 



O2 



(In the general formula (lb). R 1 =C 2 H 5s R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH3. R 12 =CH 3 . Q=-S0 2 -n-C 4 H 9 . n=2. 
20 p=2) 

Compound (lb- 13) 

5,8-dimethyl-4-methoxyimino-(1 - ethyl -5-phenylsu If onyloxypyrazol-4-yl)carbonylthiochroman-1 , 1-dioxide 



25 



30 



35 



0 CHa NOCH3 




40 (In the general formula (lb). R 1 =C 2 H 5 . R 2 =hL R 3 =R 4 =R 5 = R € =H. X=5, 8-CH3. R 12 =CH 3 . Q=-S0 2 -C 6 H 5 . n=2. 
P=2) 



19 
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Compound(lb-14) 

5,8-dimethyl-4-methoxyimino-(1-ethyl-5-(4-cN 

5 



10 



15 




20 (In the general formula (lb). R 1 =C 2 H 5 . R 2 =K R 3 =R 4 =R 5 = R 6 =K X=5, 8-CH 3 . R 12 =CH 3 . Q=-S0 2 -C 6 H 4 -Ck 

n=2. p=2) 

Compound(lb-15) 

25 5,8-dimethy1-4-methoxyimino-(1 -ethyl-5-(4-f luorophenyl)sulfonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 

O CH3 NOCHa 



30 



35 




40 

(In the general formula (lb). R 1 =C 2 H 5 . R 2 =K r 3 =r 4 =r 5 = R 6 =K X=5, 8-CH 3 . R 12 =CH 3n Q=-S0 2 -C 6 H 4 -F. 
n=2. p=2) 



45 



50 



55 
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Compound(lb-16) 

5,8-dimethyl-4-methoxyimino-(1-ethyl-5-(3,4-difluorophenyl)sulfonyloxypyrazol-^ 



O CH3 NOCH3 




F 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 12 =CH 3 . Q=-S0 2 -C 5 H 3 -F 2 
n=2. p=2) 

Compound(lb-17) 

5.8-dimethyl-4-methoxyimino-(1 ,3-dimethyl-5-n-propanesulfonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 




02S-C3H7-I1 

(In the general formula (lb). R 1 =CH 3> R 2 =CH 3x R 3 =R 4 =R 5 = R 6 =|-U X=5, 8-CH 3x R 12 =CH 3 . Q=-S0 2 -n-C 3 H 7 
n=2. p=2) 



> 0768033A1_I_> 
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Compound(lb-18) 

4-methoxyimino-5-methyl-( 1 ,3<Jimethyl-5-p4oluensuHonyfoxypyrazol-4-yl)cartDonylthiochrorran-1 , 1 -dioxide 



H 3 C 



0 CHs NOCHs 



10 



15 




CH3 



(In the general formula (lb). R 1 =CH 3 , R 2 =CH 3 . R 3 =R 4 =R 5 = R 6 =K X=5-CH 3 . R 12 =CH 3> Q=-S0 2 -C 6 H 4 -CH 3 . 
20 n=2, p=1) 

Compound(lb-19) 

4-methoxyimino-5-methyl-6-(1 -ethyl -5-acetyloxypyrazol-4-yl)carbonylthiochroman-1 ,1 -dioxide 

25 



O CH3 NOCH3 



30 



35 




40 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =K X=5-CH 3n R 12 =CH 3 . Q=-CO-CH 3> n=2. p=1) 



45 



SO 



55 
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Compound(lb-20) 

4-methoxyimino-5-metyl-6-( 1 -ethyl-5-ethanecarbonyloxypyrazol-4-yl)carbonylthiochroman- 1 , 1 -dioxide 



O CH3 NOCH3 



10 



15 




20 (In the general formula (lb). R 1 =C 2 H 5s R 2 =hk R 3 =R 4 =R 5 = R 6 =H N X=5-CH 3 . R 12 =CH 3 . Q=-CO-C 2 H 5> n=2. p=1) 

Compound(lb-21) 

4-methoxyimino-5-metyl-6-( 1 -ethyl-5-n-propanecarbonyloxypyr^ 



25 



30 



35 



40 



45 



50 



O CH3 NOCH3 




C— C3H7— n 
O 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =hk R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 12 =CH 3 . Q=-CO-n-C 3 H 7N n=2. 



p=1) 



55 



BNSDOCID: <EP 0768033A1_I_> 



23 



EP 0 768 033 A1 

Compound(lb-22) 

4-methoxyimino-5-metyl-6-(1 -ethyl-5-n-butanecait)onyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 



O CH3 NOCHa 



10 



15 




20 (In the general formula (lb). R 1 =C 2 H 5n R 2 =hk R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3> R 12 =CH 3> Q=-CO-n-C 4 H 9 . n=2. 
p=1) 

Compound ( I b-23) 

25 4-methoxyimino-5-metyl-6-(1 -ethyl-5-n-hexanecait^nyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 



0 CHa NOCHa 



30 



35 



40 



45 



50 




C— C6H1 3— n 
O 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =K R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 12 =CH 3 . G=-CO-n-C 6 H 13 . n=2. 



p=1) 



55 



24 
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Compound(lb-24) 

53<limethyl-4-methoxyimino-6-(1 -ethyl-5-n-propanecarbonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 -dioxide 



O CH3 NOCH3 



w 



15 




C-C3H7-11 
O 



(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 12 =CH 3 „ Q=-CO-n-C 3 H 7N n=2. 
20 p=2) 

Compound(lb-25) 

4-methoxyimino-5-methyl-6-(1 -ethyl -5-acetylm 1 -dioxide 

25 



O CHa NOCHa 



30 



35 




CH2COCH3 



40 (In the general formula (lb). R^C^Hg. R 2 =hU R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 12 =CH 3 . Q=-CH 2 COCH 3 . n=2. 
p=1) 



45 



50 



55 



25 
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Compound(lb-26) 

5,8-dimethyl-4-methoxyimino-6-( 1 -e^ 

5 

O CHa NOCHa 



10 



15 




(In the general formula (lb). R 1 =C 2 H 5 . R 2 =K R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 12 =CH 3 . Q=CH 2 CO-C 6 H 5 . 
20 n=2. p=2) 

Compound(lb-27) 

5,8-dimethyl-4-methoxyimino-6-(1-ethyl-5-benzyloxypyrazol-4-yl)carbonylth , 1 dioxide 

25 

0 CHa NOCHa 



30 



35 




40 

(In the general formula (lb). R 1 =C 2 H 5 . R 2 =H > R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 12 =CH 3> Q=CH 2 -C 6 H 5> n=2. 
p=2) 

Preferably, specific examples, chemical names and structural formulae of pyrazole derivative of the general formula 
(Ic) are as follows. 

45 



SO 



55 
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Compound(lc-I) 

4 l 4 ) 53^etramethyl-6-(1-ethyl-5-hydroxylpyrazot-4-yl)carbonylthiochroman-1,1^ 



10 




C2H5 CHa 



(In the general formula (Ic). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH3. R 9 =R 10 =CH 3s Q=H S n=2. p=2) 
20 Compound(lc-2) 

4,4 i 5,8-tetramethyl-6-( 1 -ethyl-5-ethanesulfonyloxypyrazol-4-yl)carbonylthiochroman-1 , 1 dioxide 

25 



30 




V 

(In the general formula (Ic). R 1 =C 2 H 5 . R 2 =hU R 3 =R 4 =R 5 = R 6 =H > X=5, 8-CH 3n R 9 =R 10 =CH 3s Q=-S0 2 -C 2 H 5 . 
n=2. p=2) 

AO 

Compound{lc-3) 

4, 4,5,8-tetramethyt-6-( 1 -ethyl-5-n-propanesulfbnyloxypyrazol-4-yl)carbonylthiochroman- 1 ,1 -dioxide 

AS 



SO 



55 




(In the general formula (Ic). R 1 =C 2 H 5> R 2 =hU R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH3. R 9 =R 10 =CH 3n Q=-S0 2 -n-C 3 H 7 . 



27 
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n=2. p=2) 
Compound(lc-4) 

5 4,4,5,8-tetramethyt-6-(1 -ethyl-5-n-butanesulfonyloxypyra2ol-4-yl)cartoonylthiochroman-1 ,1 -dioxide 



10 



15 




(In the general formula (Ic). R 1 =C 2 H 5n R 2 =H. R 3 =R 4 =R 5 = R 6 =« X=5, 8-CH 3n R 9 =R 10 =CH 3n Q=-SO r n-C 4 H 9 . 
n=2. p=2) 

Compound ( I c- 5) 

4 A5,8-tetrametriyl-6-(1 -ethyl-5-n-octanesulfon , 1 -dioxide 



30 



35 



40 




(In the general formula (Ic). R 1 =C 2 H 5n R 2 =hk R 3 =R 4 =R 5 = R 6 =K X=5, 8-CH 3n R 9 =R 10 =CH 3 . Q=-S0 2 -C 8 H 17n 
n=2. p=2) 

45 



50 



55 
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Compound(lc-6) 

4A5,8-tetramethyl-6-(1-ethyl-5-p^ 



10 



15 




20 

(In the general formula (lc). R 1 =C 2 H 5 . R 2 =K R 3 =R 4 =R 5 = R 6 =K X=5, 8-CH 3 . R 9 =R 10 =CH 3 . Q=-S0 2 -C 6 H 4 - 
CH 3 . n=2 x p=2) 

Compound(lc-7) 

25 

4,4,5,8-tetramethyl-6-(1 -ethyl-5-(4-methoxyphenyl)sulfonyloxypyrazol-4-yt)carbonylthiochroman-1 , 1 -dioxide 



30 



35 



40 




(In the general formula (Ic). R 1 =C 2 H 5 ^ R 2 =hL R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 9 =R 10 =CH 3> Q=-S0 2 -C 6 H 4 - 
45 OCH 3 , n=2. p=2) 



50 



55 
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Compound(lc-8) 

4,4,53-tetramethyl-6-(1-ethyl-5-(4-nitrophenyl)sulfonyloxypyra2ol-4-yl)carbonylt^ 

5 



10 



15 




20 

(In the general formula (Ic). R^C^IV R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 9 =R 10 =CH 3 . Q=-S0 2 -C 5 H 4 - 
N0 2> n=2. p=2) 

Compound(lc-9) 

25 

4,4,5,8-tetramethyl-6-(1 -ethyl-5-pK:hlorophenylsulfonyloxypyrazoW-yl)carbonylthiochroman-1 ,1 -dioxide 



30 



35 



40 



9 H3 CH 3 




CH3 



(In the general formula (lc). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H > X=5, 8-CH 3 . R 9 =R 10 =CH 3s Q=-S0 2 -C 6 H 4 -Ck 
45 n=2 N p=2) 



50 



55 



30 
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Compound(lc-IO) 

4,4,5,8-tetramethyl-6-( 1 -ethyl-5-(2-methylphenyl)sutfonyloxypyrazol-4-yt)carbonylthiochroman-1 , 1 -dioxide 



10 



15 




20 

(In the general formula (Ic). R 1 =C 2 H 5 . R 2 =hU R 3 =R 4 =R 5 = R 6 =hk X=5, 8-CH 3 . R 9 =R 10 =CH 3 „ Q=-S0 2 -C 6 H 4 - 
CH 3 . n=2. p=2) 

Compound(lc-1 1) 

25 

4A5,8-tetramethyl-6-(1-ethyl-5-(2.4<JicN 



30 



35 



40 




(In the general formula (IcK R 1 =C 2 H 5n R 2 =hk R 3 =R 4 =R 5 = R 6 =hU X=5,8-CH 3 . R 9 =R 10 =CH 3 . Q=-S0 2 -C 6 H 3 -Ck 
45 n=2 N p=2) 



so 



55 
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Compound(lc-12) 

4A5,8-tetramethyl-6-(1-ethyl-5-ethanecarbonylox 



10 



15 




(In the general formula (lc). R 1 =C 2 H 5 . R 2 =hU R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 9 =R 10 =CH 3> G=-CO-C 2 H 5n 
20 n=2, p=2) 

Compound(lc-13) 

4,4,5,8-tetramethyl-6-(1 -ethyl-5-n-butanecari3onyloxypyrazol-4-yl)carbonylthiochromanO ,1 -dioxide 

25 



9 H3 CH 3 



30 



35 




CH3 



40 (In the general formula (Ic). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H. X=5. 8-CH 3 . R 9 =R 10 =CH 3 . Q=-CO-n-C 4 H 9 . 
n=2. p=2) 



45 



50 



55 
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Compound(lc-14) 

4,4 I 5.8-tetramethyl-6-(1 -ethyl-5-n-hexanecartDonyloxypyrazol-4-yl)carbonylthiochromanO ,1 dioxide 



10 



15 




20 (In the general formula (Ic). R 1 =C 2 H 5 . R 2 =hk R 3 =R 4 =R 5 = R 6 =K X=5, 8-CH 3x R 9 =R 10 =CH 3 . Q=-CO-n-C 6 H 13 . 

n=2. p=2) 

Compound(lc-15) 

25 4A5,8-tetramethyl-6-(1-ethyl-5-cyclohexanecarbo 



30 



35 



40 




(In the general formula (Ic). R 1 =C 2 H 5x R 2 =K R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3> R 9 =R 10 =CH3. Q=-CO-cyclo- 
C 6 H 11>n =2. p=2) 

45 



50 



55 
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Compound(lc-16) 

4,4,53-tetramethyl-6-(1-ethyl-5-(2,^ 



5 



10 



15 




(In the general formula (lc). R 1 =C 2 H 5 . R 2 =H. R 3 =R 4 =R 5 =: R 6 =H. X=5, 8-CH 3 , R 9 =R 10 =CH 3 . Q=-CO-C 6 H 4 -CI 
n=2. p-2) 

Compound (Ic- 17) 

25 

4.4,5.8-tetramethyl-6-(1 -ethyl-S-phenacyloxypyrazol^-ylJcarbonylthiochroman-l , 1 -dioxide 



30 



35 



40 




(In the general formula (Ic). R 1 =C 2 H 5 . R 2 =H N R 3 =R 4 =R 5 = R 6 =H V X=5, 8-CH 3 . R 9 =R 10 =CH 3 . Q=-CO-C 6 H 
45 n=2. p=2) 



50 



55 
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Compound(lc-18) 

4,4,5 t 8-tetramethyl-(1,3<iimethyl-5-hydroxypyra20l-4-yl)carbonylthiochromanO 



10 



15 



20 




(In the general formula (lc). R 1 =CH 3 . R 2 =CH 3 . R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 9 =R 10 =CH 3> Q=H. n=2. p=2) 
Compound(lc-19) 

4,4,5-trimethyl-(1 -ethyl -5-hydroxypyrazol-4-yl)carbonylthiochroman-1 ,1 -dioxide 



25 



30 



? H3 CHs 




CH3 



35 (In the general formula (lc). R 1 =C 2 H 5 . R 2 =hU R 3 =R 4 =R 5 = R 6 =H. X=5-CH 3 . R 9 =R 10 =CH 3 . Q=H N n=2. p=1) 
Compound(lc-20) 

5,8-dichloro-4,4-dimethyl-(1 -ethyl-5-hydroxypyrazol-4-yl)carbonylthiochroman-1 ,1 -dioxide 

40 



CI CH3 



45 



50 



55 




CH3 



(In the general formula (Ic). R 1 =C 2 H 5 . R 2 =H„ R 3 =R 4 =R 5 = R 6 =H. X=5. 8-CI. R 9 =R 10 =CH 3n Q=HU n=2. p=2) 
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Compound(lc-21) 

4,4 f 5,8-tetramethyl-6-(1 -methyl-5-hydroxypyrazol-4-yl)carbonylthiocnroman-1 , 1 -dioxide 



10 



15 




(In the general formula (lc). R 1 =CH 3 „ R 2 =hk R 3 =R 4 =R 5 = R 6 =H. X=5, 8-CH 3 . R 9 =R 10 =CH 3 . Q=H V n=2. p=2) 
Compound(lc-22) 

4,4,5,8-tetramethyl-6-( 1 -methyl-5-n-propanesulfonyloxypyrazoM-yl)carbonylthiochroman- 1 , 1 -dioxide 



25 



30 



35 




(In the general formula (Ic). R 1 =CH 3 . R 2 =H. R 3 =R 4 =R 5 = R 6 =H N X=5, 8-CH 3> R 9 =R 10 =CH 3 . Q=-S0 2 -n-C 3 H 7s 
n-2. p=2) 



40 



45 



50 



55 
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Compound(lc-23) 

4,4,5,8-tetramethyl*6-(1-methyl-5-p-toluenesulfonyloxypyrazol-4-yl)carbonyithiochrom 



CHs CH 3 



w 



15 




CH3 



/ 

CHa 



? I o 2 

SO2 CH3 



CH3 



25 



30 



35 



40 



45 



(in the general formula (Ic). R 1 =CH 3 . R 2 =hU R 3 =R 4 =R 5 = R 6 =l-U X=5, 8-CH3. R 9 =R 10 =CH 3 . Q=-S0 2 -C 6 H 4 - 
CH 3 . n=2. p=2) 

Compound(lc-24) 

4,4-dimethyl-(1 ,3<Jimethyl-5-hydroxypyrazol-4-yl)-carbonylthiochroman-1 .1 -dioxide 



CHs 




CHa 



CHs 



(In the general formula (Ic). R 1 =CH 3 . R 2 =CH 3 . R 3 =R 4 =R 5 = R 6 =K R 9 =R 10 =CH 3 . Q=H N n=2 N p=0) 
Compound(lc-25) 

4 , 4-di methyl- ( 1 -methyl-5-hydroxypyrazol -4-yl )-carbonylthiochroman-1 ,1 -dioxide 




CH3 
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(In the general formula (Ic). R 1 =CH 3 . R 2 =K R 3 =R 4 =R 5 = R 6 =H N R 9 =R 10 =CH 3 . Q=H S n=2. p=0) 
Compound(lc-26) 

5 4 t 4-dimethyl-(1 -ethyl-5-hydroxypyrazol-4-yl)-carbonylthiochroman-1 ,1 -dioxide 



CH 3 



10 



15 




CH 3 



25 



30 



35 



40 



45 



(In the general formula (lc). R 1 =C 2 H 5 . R 2 =hk R 3 =R 4 =R 5 = R 6 =H. R 9 =R 10 =CH 3 . Q=H. n=2. p=0) 
Compound(lc-27) 

5-chloro-4,4,8-trimethyl-(1 -ethyl -5-hydroxypyrazol-4-yl)-carbonylthiochroman-1 ,1 -dioxide 



CI CH3 




CH3 



(In the general formula (Ic). R 1 =C 2 H 5 . R 2 =hk R 3 =R 4 =R 5 = R 5 =hU X=5-CU 8-CH 3n R 9 =R 10 =CH 3 . Q=H x n=2. 
p=2) 

In the herbicide composition of the present invention, the herbicide compound which is the second active ingredient 
can exhibit a synergistic effect when used with the above mentioned pyrazole derivative (I). Examples of this herbicide 
compound includes germination inhibitor such as chloroacetamide herbicide or dinitroaniline herbicide; plant hormone 
such as benzoic acid herbicide, pyridine carboxylic acid herbicide or phenoxy herbicide; ALS (Acetolactate Synthetase) 
inhibitor such as surfonylurea herbicide or imidazolinone herbicide; photosynthesis inhibitor such as triazine herbicide 
or urea herbicide; and other herbicide such as diazine herbicide, benzonitrile herbicide or pyridazine herbicide. 

In the herbicide composition of the present invention, among the above mentioned herbicide compound, at least 
one member selected from the following groups is used as an active ingredient with the pyrazole derivative (1). 



Chloroacetamide herbicide; 
Imidazolinone herbicide; 
so Triazine herbicide such as Compound (B-1) - (B-3); 

Compound(B-l) 

Common name:atrazine 
55 Chemical Name: 

6-chloro-N 2 -ethyl-N 4 -isopropil-1,3,5-triazine-2,4-diamine 
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Compound(B-2) 

15 

Common name:cyanazine 
Chemical Name: 

2-(4-chloro-6-ethylamino-1,3 l 5-triazin-2-ylamino)-2-methylpropionitrile 

20 



H H 



25 




CI 



30 

Compound(B-3) 

35 Common name:metribuzin 
Chemical Name: 

4-amino-6-tert-buthyl-4,5-dihydro-3-methylthio-1,2,4-triazin-5-one 



40 




0 NH 2 



Urea herbicide such as Compounds (B-4) and (B-5) ; 

50 

Compound(B-4) 

Common name:linuron 
Chemical Name: 
55 3-(3.4-dichlorophenyi)- 1 -methoxy-1 -methylurea 
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O OCH3 



5 




CI 



Compound(B-5) 

15 Common name:metbenzurone 

Chemical Name: 

(±)-1-methoxy-3-[4-(2-methoxy-2,4,4-trimethylchroman-7-yloxy)phenyl]-1-methylurea 



20 



25 




30 

Diazine herbicide such as Compound (B-6) ; 
Compound(B-6) 

35 

Common name:bentazone 
Chemical Name: 

3-isopropy1-1 H-2,1 ,3-benzothiadiazin-4(3H)-one-2,2<lioxide 



45 




so 

Benzoic acid herbicide such as Compound (B-7); 

Compound(B-7) 

55 Common name:dicamba 
Chemical Name: 

3,6-dichloro-2-methoxybenzoic acid 
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CO2H 




10 



Pyridine carboxylic acid herbicide such as Compound (B-8) ; 

75 Compound(B-8) 

Common namexhlopyralid 
Chemical Name: 

3,6-dichloropyridine-2-carboxylic acid 

20 



CI 




COOH 



30 



Phenoxy herbicide such as Compound (B-9) ; 

35 Compound(B-9) 

Common name:2,4-D 
Chemical Name: 

2-(2,4-dichlorophenoxy)acetic acid 

40 



45 




CI 



so Benzonitrile herbicide such as Compound (B-10) ; 

Compound(B-IO) 

Common name:bromoxynil 
55 Chemical Name: 

3,5-dibromo-4-hydroxybenzonitrile 
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CN 



10 



Dinitroaniline herbicide such as Compound (B-13) 

15 

Compound(B-13) 

Common name:pendimethalin 
Chemical Name: 
20 N-(1 -ethylpropyl)-2,6-dinitro-3,4-xylidine 




N0 2 



25 



30 





H3C — $ \— NHCH(C 2 Hs)2 



HsC NO2 



35 



Surfonyl urea herbicide such as Compound (B-14), (B-15) and (B-17) ; 

Compound(B-14) 

Common name:nicosulfuron 
Chemical Name: 

40 2-(4,6-dimethoxypyrimidin-2-ytcarbamoylsulfamoyl)-N,N-dimethylnicotineamide 

CON(CH3)2 



45 



50 



55 



u } S02 O OCH3 

OCH3 



Compound(B-15) 

Common name:rimsulfuron 
Chemical Name: 
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1-(4,6-dimethoxypyrimidin-2-yl-3-(3-ethylsulfonyl-2-pyridylsulfonyl)urea 

SO2C2H5 



10 




OCH3 



15 

Compound(B-17) 

Common namerprimisulfuron 
20 Chemical Name: 

Methyl 2-[4,6-bis(difluoromelhoxy)pyrimidin-2-yl-carbamoylsulfamoyl]benzoic acid 

CO2CH3 



25 



30 




OCHF2 



35 

Pyridazin herbicide such as Compound (B-20) ; 
Compound(B-20) 

40 

Common name:pyridate 
Chemical Name: 

6-chloro-3-phenylpyridazin-4-yl-S-octylthiocarbonate 

45 



o 



H17C8 

50 




55 



Among the herbicide compounds, the following Compounds (B-11), (B-12), (B-18) and (B-19) are exemplified as 
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the chloroacetamide herbicide. 
Compound(B-H) 

Common name:alachtor 
Chemical Name: 

2-chloro-2',6'-diethyl-N-methoxymethylacetanilide 



70 



15 




20 Compound (B- 12) 

Common name:metolachlor 
Chemical Name: 

2-chloro-N-(2-ethyi-6-methylphenyl)-N-(2-methoxy-1 -methyl ethyl)acetamide 

25 

CHa CHs 

r=( CH-CH2OCH3 

xx /f COCH2C1 
C2H5 

35 

Compound(B-t8) 

Common name:dimethenamid 
40 Chemical Name: 

(lRS,aRS)-2-chloro-N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-methylethyl)acetamide 



45 



50 



55 



CH 3 

N CH-CH 2 OCH3 
CH3 | 

^COCH 2 Cl 



CH3 




Compound(B-19) 

Common name:acetochlor 
Chemical Name: 
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2-chloro-2 , -e1hyl-6 , -methyl-N-ethoxymethylacetanilide 



COCH2C1 

10 CH3 




is Among the herbicide compounds, the following Compounds (B-16) and (B-21) are exemplified as the imidazolinone 
herbicide. 



Compound(B-16) 

20 Common name:imazethapyr 
Chemical Name: 

5-ethyl-2-(4-isopropil-4-methyl-5-oxo-2-imidazolin-2-yl)nicotinic acid 




35 

Compound(B-21) 

Common name:imazamethabenz-methyl 
Chemical Name: 

40 Compoud of a Methyl 6-(4-isopropyl-4-methyl-5-oxo-2-imidazolin -2-yl)-m-toluic acid and a Methyl 6-(4-isopropyl-4- 
methyl-5-oxo-2-imidazolin-2-yl)-p-toluic acid 



45 



50 




(Imazamethabenz-methyl which is a mixture of the two isomers is commercially available under a trade name of 
55 Assert.) 

The herbicide composition of the present invention contains, as active ingredients, at least one of the above pyra- 
zole derivatives (I) and at least one selected from a group of the above herbicide compounds. The mixing ratio of these 
is not specially limited, and a synergistic effect can be obtained in a broad range of the mixing ratio, while the pyrazole 
derivative (I) and the compounds (B-1)~(B-2) are generally preferably mixed in the following mixing ratios (weight 
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ratios). 

pyrazole derivative(l):compound(B-1 :atrazine) =2:1 -1:50 

pyrazole derivative(l):compourd(B-2:cyanazine)=2:1 ~1 :50 
5 pyrazole derivative(l):compound(B-3:metribuzin)=3:1 - 1 :25 

pyrazole derivative(l):compound(B-4:linuron)=2:1 -1 :50 

pyrazole derivative(l):compound(B-5:metbenzurone)=1 :2- 1 :100 

pyrazole derivative( I) :compound(B-6 :bentazone)=6:1 - 1 : 1 00 

pyrazole d er i vati ve( I) :compound( B-7 :dicamba) =1:1-1:50 
10 pyrazole derivative(l):compound(B-8:chlopyralid)=4:3~1 :12 

pyrazole derivative(l):compound(B-9:2,4-D)=2:1~1 :5 

pyrazole derivative(l):compound(B-1 0:bromoxynil)=1 :1 ~1 :50 

pyrazole derivative(l):compound(B-l 1 :alachlor)=2:1 -1 :25 

pyrazole derivative(l):compound(B-1 2:metolachlor)=2:1 ~1 :25 
15 pyrazole derivative(l):compound(B-1 3:pendimethalin)=2:1 ~ 1 :25 

pyrazole derivative(l):compound(B-14:nicosulfuron)=1 :3~ 40:1 

pyrazole derivative(l):compound(B-15:rimsulfuron)=1 :3~40:1 

pyrazole derivative(l):compound(B-16:imazethapyr)=1 :6~40:1 

pyrazole derivative(!):compound(B-1 7:primisulfuron)=1 :3~ 40:1 
20 pyrazole derivative(l):compound(B-1 8:dimethenamid)=2:1 - 1 :50 

pyrazole derivative(l):compound(B-19:acetochlor)=2:1-1:50 

pyrazole derivative(l):corrpourxJ(B-20:pyridate)=3:2~1 :50 

pyrazole derrvative(l):compound(B-21 :imazamethabenzmethyl)=1 :6~40:1 

25 The above pyrazole derivatives (la), (lb) and (Ic) and the compounds (B-1)~(B-20) are preferably mixed in the fol- 
lowing mixing ratios, respectively. 

pyrazole derivative(la):compound(B-1 :atrazine)=1 :1~1 :50 

pyrazole derivative(la):compound(B-2:cyanazine)=2:1~1:25 
30 pyrazole derivative(la) compound (B-3:metribuz in) =3: 1 -1:12 

pyrazole derivative(la):compound(B-4:linuron)=2:1 -1 :25 

pyrazole derivative(la):compound(B-6:bentazone)=1 :2~1 :100 

pyrazole derivative(la):compound(B-7:dicamba)=1 :1 -1 :50 

pyrazole derivative(la):compound(B-9:2,4-D)=2:1 ~1 :50 
35 pyrazole derivative(la):compound(B-10:bromoxynil)=1:1-1 :50 

pyrazole derivative(la):compound(B-1 1 :alachlor)=2:1~1 :25 

pyrazole derivative(la):compound(B-1 2:metolachlor)=2:1 - 1 :25 

pyrazole derivative(ia):compound(B-1 3:pendimethalin)=s2:1 - 1 :25 

pyrazole derivative(la):compound(B-1 4:nicosulfuron)=1 :3~ 40:1 
40 pyrazole derivative(la):compound(B-15:rimsulfuron)=l:3- 40:1 

pyrazole derivative(la):compound(B-16:ima2ethapyr)=1 :6~ 40:1 

pyrazole derivative(la):cornpound(B-17:primisulfuron)=1 :3~ 40:1 

pyrazole derivative(la):compound(B-1 8:dimethenamid)=2:1 - 1 :50 

pyrazole derivative(la):compound(B-1 9:acetochlor)=2:1 -1 :50 
45 pyrazole derivative(la):compound(B-20:pyridate)=3:2~1 :50 

pyrazole derivative(lb):compound(B-1 :atrazine)=2:1 ~1 :50 

pyrazole derivative(lb):compound(B-2:cyanazine)=2:1-1 :50 

pyrazole der ivati ve( lb) :compound( B-3 :metrrbuzin) =3 : 1 - 1 :25 

pyrazole derivative(lb):compound(B-4:linuron)=2:1 -1 :50 
so pyrazole derivative(lb):compound(B-5:metbenzurone)=1 :2~ 1:100 

pyrazole derivative(lb):compound(B-6:bentazone)=6:1~1 :3 

pyrazole deri vati ve( lb) compound ( B-7 :dicamba)=1 :1 -1 :50 

pyrazole derivative(lb) :compound(B-8:chlopyralid)=4:3~ 1:12 

pyrazole derrvative(lb):compound(B-9:2,4-D)=2:1 ~1 :50 
55 pyrazole derivative(lb):compound(B-1 0:bromoxynil)=1 :1 ~1 :50 

pyrazole derivative(lb):compound(B-1 1 :alachlor)=2:1~1 :25 

pyrazole derivative(lb):compound(B-12:metolachlor)=2:1- 1:25 

pyrazole derivative(lb):compound(B-13:pendimethalin)=2:1- 1:25 

pyrazole derivative(lb):compound(B-14:nicosuffuron)=1 :3~ 40:1 
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w 



20 



pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 
pyrazole 



derivative(lb):compound(B-15:rimsulfuron)=1:3-- 40:1 
derivative(lb):compound(B-16:imazethapyr)=1 :6~ 40:1 
derivative(lb):compound(B-17:primisulfuron)=1 :3~ 40:1 
derivative(lb):compound(B-18:dimethenamid)=2:1~ 1:50 
derivative(lb):compound(B-19:acetochlor)=2:1~1 :50 
derivative(lc):compound(B-1 :atrazine)=2:1~1 :50 
derivative(lc):compound(B-2:cyanazine)=2:1~1:50 
derivative(lc):compound(B-3:metribuzin)=3: 1-1:25 
derivative(lc):compound(B-4:linuron)=2:1~1:50 
derivative(lc):compound(B-6:bentazone)=1 :2~1 :100 
derivative(lc):compound(B-7:dicamba)=1 :1 ~1 :50 
derivative(lc):compound(B-8:chlopyralid)=4:3~1:12 
derivative(lc):compound(B-9:2,4-D)=2:1 ~1 :50 
derivative(lc):compound(B-10:bromoxynil)=1 :1 -1 :50 
derivative(1c):compound(B-1 1 :alachlor)=2:1 -1 :25 
derivative(lc):compound(B-12:metolach!or)=2:1~ 1 :25 
derivative(lc):compound(B-13:pendimethalin)=2:1 ~ 1 :25 
derivative(lc):compound(B-14:nicosulfuron)=1 :3~ 40:1 
derivative(lc):compound(B-1 5:rimsulfuron)=1 :3- 40:1 
derivative(lc):compound(B-16:imazethapyr)=1 :6~ 40:1 
derivative(lc):compound(B-17:primisulfuron)=1 :3~ 40:1 
derivative(lc):compound(B-18:dimethenamid)=2:1- 1 :50 
derivative(lc):compound(B-19:acetochlor)=2:1 ~1 :50 



25 The process for the production of the herbicide composition of the present invention will be explained hereinafter. 

The herbicide composition of the present invention is obtained by mixing the pyrazole derivative of the above gen- 
eral formula (I) and at least one compound selected from a group of the above herbicide compounds with a liquid carrier 
such as a solvent or a solid carrier such as a mineral powder and forming the mixture into a preparation in the form of 
a wettable powder, an emulsifiable concentrate, a dust, granules, a f lowable preparation or a solution. The preparation 

30 can be formed by adding surfactants such as an emulsif ier, a dispersing agent, a spreading agent, a systemic agent 
and a stabilizer and other adjuvants as required. 

When the herbicide composition of the present invention is used as a wettable powder, generally, a composition is 
prepared by 1 0 to 55 % by weight of the pyrazole derivative (I) and at least one selected from a group of the above her- 
bicide compounds as active ingredients, 40 to 88 % by weight of a solid carrier and 2 to 5% by weight of a surfactant, 

35 and can be used as such. Further, when it is used in the forms of an emulsifiable concentrate and a f lowable prepara- 
tion, generally, it can be prepared by 5 to 50 % by weight of the pyrazole derivative (I) and at least one compound 
selected from a group of the above herbicide compounds as active ingredients, 35 to 90 % by weight of a solvent and 
5 to 15 % by weight of a surfactant and other adjuvant. 

On the other hand, when herbicide composition of the present invention is used in the form of a dust, generally, it 

40 can be prepared by mixing 1 to 15 % by weight of the pyrazole derivative (i) and at least one compound selected from 
a group of the above herbicide compounds as active ingredients and 85 to 99 % by weight of a solid carrier. Further, 
when it is used in the form of granules, it can be prepared by mixing 0.1 to 15 % by weight of the pyrazole derivative (I) 
and at least one compound selected from a group of the above herbicide compounds as active ingredients, 80 to 97.9 
% by weight of a solid carrier and 2 to 5 % by weight of a surfactant. The above solid carrier can be selected from min- 

45 eral fine powders, and the mineral fine powders include oxides such as diatomaceous earth and slaked lime, phos- 
phates such as apatite, sulfates such as gypsum, and silicates such as talc, pyroferrite, clay, kaolin, bentonite, acid ciay, 
white carbon, powdered quartz and powdered silica. 

The liquid carrier includes paraffin- or naphthene-based hydrocarbons such as kerosene, mineral oil and spindle 
oil, aromatic hydrocarbons such as benzene, toluene and xylene, chlorinated hydrocarbons such as o-chlorotoluene, 

so trichloromethane and trichloroethylene, alcohols such as cyclohexanol, amyl alcohol and ethylene glycol, alcoholethers 
such as ethylene glycol monomethyl ether and ethylene glycol monoethyl ether, ketones such as isophorone. cyclohex- 
anone and cydohexenyl-cyclohexanone, ethers such as butyl cellosolve, dimethyl ether and methyl ethyl ether, esters 
such as isopropyl acetate, benzyl acetate and methyl phthalate, amides such as dimethytformamide, nitriles such as 
acetonitrile and propionitrile, sulfoxides such as dimethylsulfoxde, organic solvents such as mixtures of these, and 

55 water. 

Further, the surfactant can be selected from anionic ones (alkylbenzenesulfonate, alkylsulfonate and lauric amide 
sulfonate), nonionic ones (polyoxyethylene octyl ether, polyethylene glycol laurate and sorbitan alkyl ester), cationic 
ones (dimethyilaurylbenzylammonium chloride, laurylamine and stearyltrimethylammonium chloride) and amphoteric 
ones (amino acid and betaine). 
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For improving the properties of the preparation and enhancing the herbicidal efficacy of the preparation, the herbi- 
cide composition of the present invention may contain polymer compounds or adjuvants such as sodium alginate, car- 
boxymethyl cellulose, carboxyvinyl polymer, gum arabic and hydroxypropylmethytcellulose. 

The herbicide composition of the present invention can simultaneously control gramineous weeds and broad- 
5 leaved weeds at a low dosage without damaging useful crops (i.e., without phytotoxicity) by soil treatment or foliar treat- 
ment for upland crops such as corn, Indian millet and the like before or after the germination of the weeds. 

Further, the herbicide composition of the present invention exhibits excellent herbicidal efficacy against weeds in 
orchards and non-agricultural land (factory field, railroad site, roadside, river bed and fallow field) by soil treatment or 
foliar treatment. 

io The herbicide composition of the present invention is applied in an amount, as active ingredients, of approximately 
1 0 to 1 ,000 g. preferably 70 to 700 g, per hectare. When it is applied to plant stalks and leaves, it is diluted to approxi- 
mately 100 to 100,000 ppm, preferably 250 to 50,000 ppm, before use. 

The pyrazole derivative of the general formula (I) can be produced by the following production process. 
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10 



20 



25 




(II) 



+ 



H0 2 C 




(HI) 



Step (1) Dehydrating agent and Base 




(I-H) 



30 



35 



Step (2) 



B — A — H a 1 



40 



45 



50 




(I-A-B) 



In the above reaction scheme, R 1 ~ R 6 , X, p, n ,A, B and Z are as defined in the general formula (I), and Hal is a 
halogen atom. 

Some of thiochromancarboxylic acids of the general formula (III) used as a starting material for the production of 
55 the pyrazole derivative of the general formula (I) are already known, and the process for the production thereof is 
described in International Laid-open Patent Publications WO93/18031, WO94/01431 and WO95/04054. Those which 
are not known can be produced according to the process described in the above International Laid-open Patent Publi- 
cations or U. S. Patent 5,035,793. 

Further, the thiochromancarboxylic acid of the general formula (III) can be produced by one of the following produc- 
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10 



tion schemes depending upon the structure of substituent. In the reaction schemes, R 1 to R 12 , X, p, n, A, B and 2 are 
as defined in the general formula (I), Hal is a halogen atom, and q is 1 or 2. 
The thiochromancarboxylic acid of the general formula (III) in which Z is 

OR 11 
I 

XH 



i.e., a thiochromancarboxylic acid of the following general formula (Ilia), can be produced by the method in any one of 
the production schemes 1-3. 



15 



20 



H0 2 C 




(Ilia) 



25 



30 



35 



40 



45 



50 



55 
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Production scheme 1 



10 



20 



25 




R s^^C0 2 H X p C0 2 H 



SH 




Br 2 Br 



R a 



R° 



n p CO z H 



R b 



(IV) 



Dehydrating ' Xp 
agent and/or ^ r 

Acid catalyst 



1) Base 



2) R 3 -CI 
( R 3 * H ) 



(V) 



(VI) 




1) Base 



S R 6 2) CIC0 2 C 2 H 5 



C0 2 C 2 H 5 h 3 + 0 





30 



35 



40 



45 



50 



1) Base 



2) R 4 *CI 
( R 4 7^ H ) 



R 11 OH Br 



OH 



(XI) 



1) Mg 



•\^ s Jr RS 3) H 3 + 0 



R 2) CO z 

5 



H0 2 C 



(XII) 




Oxidation 



(XIII) 

X, 



(lllal) 



OR 11 „ 3 



X P | R J 

HOzC "t5r^ R 



O q R° 



(Illa2) 



In the production scheme 1 , a compound (lllal) is a thiochromancarboxylic acid of the general formula (Ilia) in which 

£5 n = 0. 

A compound (Illa2) is a thiochromancarboxylic acid of the general formula (Ilia) in which 
n = 1 or 2. 
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Production scheme 2 



10 



O 



R HO OH 



x D o v o r 3 

-R 




(XI) 



R° 



1) Mg 

2) CO a 



3) H 3 + 0 

(XIV) 



20 



25 



30 



O 



OH r3 



(XV) 



Xp OR 11 d3 



(XVI) 



H0 2 C 



R 4 



R° 



(lllal) 



The following is 

the same as in Scheme 1. 



Production scheme 3 



R"OH 



35 



40 



HO z C 




1) Base 



2) R 11 CI 



(XVI) 



ORl1 R 3 



R 6 

(lllal) 



45 



To be followed in the same manner as in Scheme 1 . 
The compound of the general formula (III) in which Z is 



50 



NOR12 
II 



55 



i.e., a thiochromancarboxylic acid of the following general formula (1Mb), can be produced by the method in any one of 
the production schemes 4-5. 
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(II lb) 



Production scheme 4 



15 



25 



30 



o 



HO, 



C "0^ H2NOR12 H ° 2C 



(XV) 



FT 




(lllbl) 



NOR 12 



H 2 0 2 HOoC 




(Illb2) 



35 



40 



In the production scheme 4, a compound (lllbl) is a thiochromancarboxylic acid of the general formula (1Mb) in 
which 

n = 0. 

A compound (Illb2) is a thiCKtiromancartoxylic acid of the general formula (Hlb) in which 
n = 1 or 2. 
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Production scheme 5 




25 The thiochromancarboxylic acid of the general formula (III) in which Z is 




i.e., a thiochromancarboxylic acid of the following general formula (HIc), can be produced by the method in any one of 
the production schemes 6-12. 

35 




(I He) 



Production scheme 6 

The production scheme 6 is directed to a process for the production of a thiochromancarboxylic acid of the general 
formula (I He) in which R 3 , R 4 , R 5 and R 6 are all hydrogen atoms. 
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JO 




,10 



Hal 



SH 
(IV) 

Br 2 Br 




Xp R 9 .R 10 




. (XXI) 



O io R 9 Y 
H^/ Dehydrating 

agent and/or 



R 9 R 10 



3' Acid catalyst 

(XIX) 

1) Mg X D 

2) CQ 2 




3) H 3 + 0 



(XX) 



R 9 R 10 



H0 2 C 




Oxidation 



S 

(Hid) 



Xp R 9 R 10 



20 



25 



H0 2 C 




(lllc2) 



In the production scheme 6, a compound (Illc1) is a throchromancarboxylic acid of the general formula (lllc) in 
which 

30 R 3 = R 4 = R 5 = R 6 = hydrogen atom, and 
n = 0 (sulfide). 

A compound (Illc2) is a thiochromancarboxylic acid of the general formula (lllc) in which 

35 R 3 = R 4 = R 5 = R 6 = hydrogen atom, and 
n = 1 (sulfoxide) or 2 (sulfone). 

Production scheme 7 

40 The thiochromancarboxylic acid of the general formula (Hid) or (IHc2) in the above production scheme 7 can be 
also produced by the production scheme 7. 
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Production scheme 8 

35 

A thiochromancarboxylic acid of the general formula (Illc2) in which 
p = 1 and 

Position of substituent X = 5-position on the thiochroman ring, 

40 

can be also produced by the production scheme 7. 



45 



50 




(Illc2-1) (Illc2-2) 



55 

Production scheme 9 

The production scheme 9 is directed to a process for the production of a thiochromancarboxylic acid of the general 
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formula (I lie) in which 

R 10 = C^C 4 alkyl group or C 2 -C 5 alkenyl group and 
R 9 = C-|-C 4 alkyl group or C-|~C 4 haloalkyl group. 




40 

In the production scheme 9, a compound (Illc3) is a thiochromancarboxylic acid of the general formula (lllc) in 
which 

R 10 = C<i~-C A alkyl group or C 2 ~C 5 alkenyl group, 
45 R 9 = C^O A alkyl group or haloalkyl group, and 

n = 0. 

A compound (Illc4) is a thiochromancarboxylic acid of the general formula (lllc) in which 

so R 10 = ~C 4 alkyl group or C 2 ~C 5 alkenyl group, 

R 9 = Ci~C 4 alkyl group or C^C A haloalkyl group, and 
n = 1 or 2. 

Production scheme 10 

55 

The production scheme 1 0 is directed to a process for the production of a thiochromancarboxylic acid of the general 
formula (lllc) in which 

R 9 = R 10 = hydrogen atom. 
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5 



10 



15 




(lllcS) (|||c6) 

20 

In the production scheme 10, a compound (lllcS) is a compound of the general formula (I lie) in which 

R 9 = R 10 = hydrogen atom, and 
n = 0. 

25 

A compound (Illc6) is a compound of the general formula (I He) in which 

R 9 = R 10 = hydrogen atom, and 
n = 1 or 2. 

30 

Production scheme 11 

The production scheme 1 1 is directed to a process for the production of a thiochromancarboxylic acid of the general 
formula (lllc) in which 

35 

R 9 = hydrogen atom. 



40 



45 
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w 



15 



20 



25 




In the production scheme 1 1, a compound (Illc7) is a compound of the general formula (lllc) in which 

30 

R 9 = hydrogen atom, and 
n = 0. 

A compound (Illc8) is a compound of the general formula (lllc) in which 

35 

R 9 = hydrogen atom, and 
n = 1 or 2. 

Production scheme 1 2 

40 

The production scheme 1 2 is directed to a process for the production of a thiochromancarboxylic acid of the general 
formula (lllc) in which 

R 10 = hydrogen atom. 

45 
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10 



15 



20 



25 




(Illc9) 



NaBH 4 



Br, 




R s Ft 6 OH 




Dehydrating 
agent and/or 

P^9 Acid catalyst 



(XXXI) 
X„ 



Oxidation 



(XXXIII) 



HO z C 



1) Mg 

2) C0 2 



3) H 3 + 0 




(XXII) 



(IIICIO) 



In the production scheme 12. a compound (Illc9) is a thiochromancarboxylic acid of the general formula (lllc) in 
which 

R 10 = hydrogen atom, and 
n = 0. 

A compound (HldO) is a compound of the general formula (I He) in which 

R 10 = hydrogen atom, and 
n = 1 or 2. 

Triphenols of the general formula (IV) (production scheme 1), as a starting material for the production of the thio- 
40 chromancarboxylic acid, can be produced by one of the following methods depending upon their substituents. In the fol- 
lowing reaction scheme, X and p are as defined in the general formula (I) and Hal is a halogen atom. 



30 



35 



45 



50 



55 



60 

BNSDOCID: <EP 0768033A 1_l_> 



EP0 768 033 A1 




(IV) 

45 



5-Hydroxypyrazoles of the general formula (II), as a starting material for the production of the pyrazole derivative (I) 
of the present invention, can be produced by one of the following methods depending upon their substituents. In the fol- 
lowing reaction schemes, R 1 and R 2 are as defined in the general formula (I). 

50 

(1) Process mentioned in East German Pat. No. 83145 
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20 



25 



30 



35 



40 



45 



I v Ac 2 0 i y (R 1 0) 2 S02 i y Oxidation fj~ ^ 

H %>-0 Ac'N^Xo Ac-N^Xo N ^ N X OH 

H H R 1 R 1 



(2) Process mentioned in US Pat. No. 4744815 



C 2 H s O C0 2 C 2 H s 

'5 RtNHNH;, + : " '^N^OH 

COoCoHc \ * 

R 



(3) Process mentioned in Japanese Laid-open No. Hei-3-44375 

1) o 




CH 3 0 NH 2 NH 2 C h 3 0 ' f\ 

CH3O C0 2 CH 3 CH3O CONHNH 2 2 ) R -Br ^ 

3) KOH 

(4) 

R 

R,NHNH 2 + X^CO^Hs f^lk ^ 

R N OH 

if 

O \ R^Br ^— ^ 

NH 2 NH 2 + r2 ^/C0 2 C 2 H 5 >- %X Q „ - N. N X QH 

H R 1 



50 The above (1)^(3) are directed to a process for the production of 5-hydroxypyrazoles of the general formula (II) in 
which 

R 2 = hydrogen atom. 

55 The above (5) ~ (6) are directed to a process for the production of 5-hydroxypyrazoles of the general formula (II) in 
which 

R 2 b C^-C^ alkyi group, C 1 -C 4 haloalkyl group or C 2 -C 4 alkoxy group. 
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Examples 

The present invention will be specifically explained with reference to Production Referential Examples, Preparation 
Examples and Examples hereinafter. 

Production Referential Examples 

Production Referential Example 1 

io Synthesis of 4-methoxy-5-methyl-6-(5-cyclohex^ 
(Compound la-7) 

As a starting material, 4-methoxy-5-methyl-6-(1-ethyl-5-hydroxypyrazol-4^ cor- 
responding to pyrazole derivative (l-H) was used. 0.4 Gram (1.1 mmol) thereof was dissolved in 4 ml of methylene erro- 
rs ride, and 0.22 g (2.2 mmol) of triethylamine as a base and 0.19 g (1.3 mmol) of cyclohexylcarbonyl chloride 
corresponding to compound B-A-Hal as a reaction reagent were added. The mixture was allowed to react at room tem- 
perature for 8 hours. A saturated sodium carbonate aqueous solution was added to the reaction mixture, and the result- 
ant mixture was extracted with ethyl acetate. An organic layer was dried over anhydrous sodium sulfate. The solvent 
was distilled off under reduced pressure, and the resultant oil was purified by flush column chromatography (Wako Gel 
20 C-300; hexane/ethyl acetate = 1:1) to give 0.28 g (yield 54 %) of 4-methoxy-5-methyl-6-(5-cyclohexylcarbonyloxy-1- 
ethylpyrazol-4-yl)carbonylthiochroman-1 ,1 -dioxide. 

Referential Production Example 2 

25 Synthesis of 4-methoxyimino-5-methyl-6-(1 -ethyl-5-n-propvlsulfonvloxvpyrazol-4-vl)carbonvlthiochroman-1 .1 -dioxide 
(Compound Ib-H 

A 100-ml eggplant type flask was charged with 1 .1 g (2.9 mmol) of 4-methoxyimino-5-methyl-6-(1 -ethyl-5-hydrox- 
ypyrazol-4-yl)carbonylthiochroman-1 ,1 -dioxide corresponding to pyrazole derivative (l-H) as a starting material, and 20 

30 ml of methylene chloride was added and allowed to dissolve it. Then, a solution of 0.41 g of potassium carbonate in 20 
ml of distilled water was added. Further, a solution of 0.6 g (4.2 mmol) of n-propanesulfonyl chloride corresponding to 
compound B-A-Hal as a reaction reagent in 5 ml of methylene chloride was added, and further, 0.05 g of benzyltriethy- 
lammonium chloride as a catalyst was added. The mixture was allowed to react at room temperature for 24 hours with 
stirring. After the reaction was completed, a methylene chloride layer was separated and dried over anhydrous sodium 

35 sulfate, and then the methylene chloride was distilled off under reduced pressure. The resultant oily substance was 
purified with a column packed with silica gel. A mixture of ethyl acetate with n-hexane was used as a developer solution. 

By the above procedures, 0.88 g of 4-methoxyimino-5-methyl-6-(1-ethyl-5-n-propylsulfonyloxypyrazol-4-yl)carbon- 
ylthiochroman-1 ,1 -dioxide (Compound lb-1) was obtained as a solid. The yield thereof was 62 %. 

40 Referential Production Example 3 

Synthesis of 4-methoxvimino-5-m ethyl -6-( 1 -ethvl-5-p-toluenesulfonvloxypvrazol-4-vl)carbonvlthiochroman-1 . 1 -dioxide 
(Compound lb-2) 

45 0.4 Gram (1.1 mmol) of 4-methoxyiminc~5-methy1-6-(1-ethyl-5^ 

ide corresponding to pyrazole derivative (l-H), 0.23 g (1.2 mmol) of phenacyl bromide corresponding to compound B- 
A-Hal and 0.15 g of potassium carbonate were added to 10 ml of acetone, and the mixture was stirred under heat for 8 
hours. In solubles were removed by filtration, and then the acetone was distilled off. The residue was dissolved in ethyl 
acetate, and the mixture was washed with a saturated sodium chloride aqueous solution and dried over sodium sulfate. 

so The ethyl acetate was distilled off under reduced pressure, and the residue was subjected to column chromatography 
(hexane/ethyl acetate) to give 4-methoxyimino-5-methyl-6-(1-ethyl-5-phenacvloxypyrazol-4-yl)cait)onylthiochroman- 
1 , 1 -dioxide (Copound lb-2) at a yield of 52 %. 

Referential Production Example 4 

55 

Synthesis of 4-methoxyimino-5-methvl-6-(1 -ethvl-5-p-toluenesulfonvloxvpvrazol-4-vl)carfaonylthiochroman-1 .1 -dioxide 
(Compound lb-3) 

4-Methoxyimino-5-methyl-6-(1 -ethyl-5-p-toluenesulfonyloxypyrazol-4-yl)<»rbonylthiochroman- 1 , 1 -dioxide (Com- 
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pound lb-3) was obtained in the same manner as in Referential Production Example 2 except that the reaction reaent 
was replaced with p-toluenesulfonyl chloride corresponding to compound B-A-Hal. 

Referential Production Example 5 

5 

Synthesis of 4.4.5.8-tetramethvl-6-(1-ethvl-5-hydroxvpvrazol-4-vl)carbonv(thiochroman-1,1 -dioxide (Compound lc-1) 

7.4 Grams (0.026 mol) of 4,4,5,8-tetramethylthiochroman-6-carboxylic acid-1 .1 -dioxide corresponding to thiochro- 
man carboxylic acid (lllc), 3.4 g (0.03 mol) of 1 -ethyl-5-hydroxypyrazole corresponding to 5-hydroxypyrazole (II) and 

w 6.22 g (0.03 mol) of DCC (N.N'-dicyclohexylcarbodiimide) were all together added to 50 ml of tert-amyl alcohol, and the 
mixture was stirred at room temperature for 30 minutes. Then, 1 .8 g (0.01 3 mol) of anhydrous potassium carbonate was 
added. The reaction mixture was allowed to react at 80°C for 8 hours, and the reaction solvent was distilled off under 
reduced pressure. The resultant residue was dispersed in a 5 % potassium carbonate aqueous solution and ethyl ace- 
tate to separate it into two layers. Further, the aqueous layer was adjusted to a pH of 1 with 5 % hydrochloric acid, and 

is the formed solid was recovered by filtration to give 6.13 g (yield 62 %) of 4,4,5,8-tetramethyl-6-(1-ethyl-5-hydroxypyra- 
zol-4-yl)carbonylthiochroman- 1,1 -dioxide (Compound lc-1). 

Referential Production Example 6 

20 Synthesis of 4.4.5.8-tetramethvl-6-(1 -ethyl -5-ethanesulf on vloxvpvrazol-4-yl)carbonylthiochroman-1 .1 -dioxide (Com- 
pound 1c-2) 

0.7 Gram (1.9 mmol) of the 4,4,5,8-tetramethyl-6-(1-ethyl-5-hyd 
(Compound lc-1) corresponding to pyrazde derivative (l-H), obtained in Referential Production Example 5, was dis- 

25 solved in 8 ml of methylene chloride. Then, a solution of 0.51 g (3.8 mmol) of potassium carbonate in 5 ml of water was 
added, and further, 0.49 g (3.8 mmol) of ethanesulfonyl chloride and 0.05 g (0.2 mmol) of benzyrtriethylammonium chlo- 
ride, corresponding to compound B-A-Hal, were added. The mixture was allowed to react at room temperature for 2 
hours, and further refluxed under heat for 2 hours. The reaction mixture was allowed to cool, and thenamethylene chlo- 
ride layer was recovered and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pres- 

30 sure, and the resultant oil was purified by silica gel column chromatography to give 0.73 g (yield 82 %) of 4,4,5,8- 
tetramethyl-6-(1-ethyl-5-ethanesurfonyloxypyrazol-4-yl)carbonylthiochroman-1 ,1-dioxide (Compound lc-2). 

Table 1 shows physical property data of the compounds obtained in the above Referential Production Examples 1 

~ 6. 
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Table 1 





Prepn Ex. No. 


Compd No. 


N.M.R.(ppm) Internal standard: 
tetramethylsilane Solvent: deu- 
terochloroform 


I.R.(cm' 1 )KBr tablet 


mp CO 


10 
15 


1 


!a-7 


1.42(3H,t,J=7.3Hz) 1.3- 

2.0(10H,m) 2.33(3H,s)2.3- 

2.8(3H,m) 3.1- 

3.3(1 H,m)3.47(3H,s) 3.6- 

3.8(1 H,m) 3.99(2H,q.J=7.3Hz) 

4.52(1 H,t.J=2.9Hz) 

7.44(1 H,d.J=8.2Hz)7.61 (1H,s) 

7.86(1 H,d,J=8.2Hz) 


2970,1800, 1670,1300, 1140 


139.0-141.0 


20 


2 


lb-1 


1.18(3H,t)1.52(3H,t)2.00 
2.20(2H,m) 2.52(3H,s)3.35 
(4H,t)3.73(2H,t 

4.06{3H,s)4.23(2H,q) 7.45(H,S 
7.48(H,d)7.96(H,d) 


3000,2960, 1665, 1135,1325, 
1190,1395 


146.0-150.7 


25 


3 


lb-2 


1.51(3H,t)2.41(3H,s) 3.20- 
3.40(4H,m) 

4.02(3H,s)4.28(2H,q) 6. 1 9(2H ( S) 
7. 1 9(H,s)7.30-a 1 0(7H t m) 


2950,1710. 1650,1320, 1130 




4 


lb-3 


1.49(3H,t)2.47(3H,s) 2.49(3H,s 
3.3-3.5(4H,m)4.05 
(3H,s)4.17(2H,q) 7.35(1 H,s)7.4- 
8.0(6H,m) 


2950,1680. 1320,1130 


glass -like 


30 
35 
40 


5 


ic-i 


l .4o(on,t)1 .5o(on,o; 2.30- 
2.50(2H,m) 

2.50(3H,s)2.80(3H,s) 3.40- 
3.60(2H,m) 4.10(2H,q)6.20(H,s) 
7.20(H,s) 


occft ocrtft oftcrt onnn 

1630,1290, 1130 




6 


lc-2 


1.50(3H,t)1.60(6H,s) 1.70(3H,t) 
2.30-2.60(2H,m)2.50(3H,s) 
2.80{3H,s) 3.30- 
3.60(2H,m)3.80(2H,q) 
4.20(2H,q) 7.10(H,s)7.40(H,s) 


2940,3000, 1660,1180, 
1140,1290, 1380 


164.1-165.7 



Preparation Examples 

45 The method of forming preparations will be explained with reference to Preparation Examples hereinafter. "Part" in 
the following Preparation Examples stands for part by weight. 
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Preparation Example 1 [Wettable powder] 



Compound (la-1), (lb-1) or (lc-1) 


5 parts 


Compound (B-1) 


25 parts 


Diatomaceous earth 


52 parts 


White carbon 


1 5 parts 


Sodium alkylbenzenesulfonate 


2 parts 


Sodium lignmsulfonate 


1 part 



15 The above components were mixed and homogeneously mixed and pulverized to give 100 part of a wettable pow- 

der. 

Preparation Example 2 [Emulsrfiable concentrate] 

20 



Compound (la-1), (lb-1) or (lc-1) 


5 parts 


Compound (B-2) 


25 parts 


Xylene 


30 parts 


Methyl naphthalene 


20 parts 


Sorpol 2680 (Surfactant supplied 
by Toho Chemical Co., Ltd.) 


20 parts 



30 

The above components were homogeneously dissolved and mixed to give 100 parts of an emulsrfiable concen- 
trate. 

35 Preparation Example 3 [Dust] 



Compound (la-1), (lb-1) or (lc-1) 


0.3 part 


Compound (B-3) 


1.7 part 


Diatomaceous earth 


20 parts 


Talc 


78 parts 



45 

The above components were mixed and homogeneously mixed and pulverized to give 100 parts of a dust. 
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Preparation Example 4 [Flowable preparation] 



Compound (la-1), (lb-1) or (lc-1) 


4 parts 


Compound (B-4) 


25 parts 


Methyl cellulose 


0.3 part 


Colloidal silica 


1.5 part 


Sodium ligninsultonate 


1 part 


Polyoxyethylene nonylphenyl ether 


2 parts 


Water 


66.2 parts 



75 

The above components were fully mixed and dispersed, and the resultant mixture in a slurry state was wet-pulver- 
ized to give 1 00 parts of a stable flowable preparation. 

20 Preparation Example 5 [Wettable powder] 

97 Parts of clay (trade name: Zeaklite, supplied by Zeaklite Industry Co., Ltd.) as a carrier, 1 .5 parts of alkylarylsul- 
fonate (tradename: Neoplex, supplied by Kao-Atlas K.K.) as a surfactant and 1 .5 parts by weight of a nonionic and ani- 
onic surfactant (trade name: Sorpol 800A, supplied by Toho Chemical Co., Ltd.) were homogeneously pulverized and 

25 mixed to prepare 90 parts of a carrier for a wettable powder. 10 Parts of Compound (la-1) - (la-5), (la-7), (lb-1) ~ (1b- 
3) or (lc-1) or 10 parts of one of Compounds (B-1) ~ (B-2) was homogeneously mixed with, and pulverized together 
with, the above carrier to give wettable powders. A wettable powder containing one of (la-1) ~ (la-5). (la-7), (lb-1) - (Ib- 
3) and (lc-1) and a wettable powder containing one of Compound (B-1) - (B-20) were mixed in a predetermined mixing 
ratio (active ingredient ratio) to give wettable powders. 

30 A biological test of the herbicide composition of the present invention will be shown as Examples hereinafter. 

Example 1 [Foliar treatment test] 

Seeds of weeds such as cocklebur, velvet leaf, slender amaranth, green foxtail, crabgrass and barnyard grass and 
35 seeds of corn were sown in 1/2,000-are Wagner pots filled with upland soil, and covered with upland soil. Then, the 
seed were grown in a greenhouse, and when these weeds were at a 1 .5 - 2.5 leaves stage, a predetermined amount 
of the herbicide obtained in the above Preparation Example 5 was suspended in water and uniformly sprayed onto foliar 
portions in a solution amount of 1 ,000 liters/hectare. Thereafter, the weeds were grown in a greenhouse, and 20 days 
after the treatment, the herbicide was determined for phytotoxicity to crops and herbicidal efficacy according to the fol- 
40 lowing standard. 

The herbicidal efficacy (weed control ratio %) was determined by measuring an above-ground green forage weight 
in a chemical-treated plot and an above-ground green forage weight in a non-treated plot and applying the measure- 
ment values to the following equation (A). 

45 Weed control ratio (%) = (1 - above-ground green forage weight in treated plot/ 

above-ground green forage weight in non-treated plot) x 100 

The phytotoxicity was evaluated on the basis of the following six ratings. 

so Degrees of phytotoxicity 

0 - No phytotoxicity to crops is observed. 

1 - There is almost no phytotoxicity to crops. 

2 - Phytotoxicity to crops is observed to some extent. 
55 3 - Phytotoxicity to crops is observed. 

4 - Phytotoxicity to crops is markedly observed. 

5 - Crops almost died. 

In a foliar treatment test, a herbicide is applied by spraying, and it is therefore difficult to bring the amount of the 
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herbicide to test weeds and crop into a completely constant value. Further, in both a foliar treatment test and a soil treat- 
ment test, it is also difficult to constantly bring test conditions such as temperature, humidity, hours of sunlight or water 
content in soil into completely constant values in the tests even if the tests are carried out in a greenhouse. 

Therefore, the herbicidal efficacy of the single active ingredient of each of Compounds (B-1 ) ~ (B-20) varied in each 
5 test. However, the herbicida! efficacy (synergistic effect) of each herbicide composition of the present invention was 
evaluated on the basis of the results of the tests on single active ingredients carried concurrently, and was reliable. 

Table 2 shows the foliar treatment test results of single active ingredients of Compounds (la-1), (la-2), (la-3), (la-4), 
(la-5) and (ia-7) and Compounds (B-1) ~ (B-4), (B-6), (B-7), (B-9), (B-10) and (B-14) ~ (B-1 7). 

Tables 3-8 show the foliar treatment test results of herbicide compositions of Compounds (la-1 ), (la-2), (la-3), (la- 
io 4), (la-5) and (la-7) and Compounds (B-1) ~ (B-4), (B-6), (B-7), (B-9), (B-10) and (B-14) ~ (B-17). 
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Table 2 





Foliar treatment (single active ingredient) 


r 


Compd 


Dosage (g/ha) 


herbicidal efficacy % 


phytotoxicity 
to corn 








(a) 


(b) 


(c) 


(d) 


(e) 


V) 






(la-1) 


40 


80 


20 


50 


60 


80 


60 


0 


10 




20 


80 


20 


30 


40 


60 


30 


0 




(la-2) 


40 


50 


50 


30 


40 


60 


50 


0 






20 


30 


50 


10 


20 


40 


30 


0 


15 


(la-3) 


40 


50 


60 


30 


50 


60 


40 


0 




20 


30 


40 


10 


30 


40 


30 


0 




(la-4) 


40 


50 


50 


30 


40 


50 


40 


0 






20 


40 


30 


10 


20 


30 


20 


0 


20 


(la-5) 


40 


60 


50 


30 


40 


50 


30 


0 






20 


40 


30 


10 


20 


30 


20 


0 




(la-7) 


40 


40 


50 


40 


50 


50 


40 


0 


25 




20 


30 


30 


10 


20 


20 


20 


0 


(B-1) 


250 


0 


0 


60 


0 


0 


0 


0 




(B-10) 


250 


90 


40 


30 


0 


0 


0 


0 




(B-7) 


250 


80 


40 


40 


0 


0 


0 


0 


30 


(B-6) 


250 


90 


0 


0 


0 


0 


0 


0 




(B-20) 


250 


0 


10 


0 


0 


0 


0 


0 




(B-3) 


62 


90 


90 


60 


0 


40 


0 


0 


35 


(B-2) 


125 


80 


0 


0 


40 


60 


0 


0 


(B-4) 


125 


20 


0 


0 


20 


60 


0 


0 




(B-9) 


250 


100 


20 


20 


0 


0 


0 


0 




(B-1 4) 


16 


20 


20 


20 


60 


50 


60 


0 


40 


(B-1 5) 


10 


20 


20 


20 


50 


50 


50 


0 




(B-1 6) 


36 


0 


0 


20 


80 


70 


80 


0 




(B-1 7) 


16 


30 


20 


20 


20 


20 


10 


0 


45 
SO 


(a) : CocWebur 

(b) : Velvet leaf 

(c) : Slender amaranth 

(d) : Green foxtail 

(e) : Crabgrass 

(f) : Barnyard grass 
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Tables 3-8 show that all the compositions containing Compound (la-1) and one of Compounds (B-1). (B-6), (B- 
7), (B-10) and (B-20) in combination and all the compositions containing one of compounds (la-2) - (la-5) and (la-7) 
so and one of Compounds (B-1 ) - (B-4), (B-6), (B-7), (B-9), (B-10) and (B-14) ~ (B-1 7) in combination showed synergistic 
herbibdal effects on all the weeds used for the test. 

That is, in the compositions containing compound (la-1) and one of Compounds (B-1). (B-10), (B-6) and (B-20), 

the composition containing Compound (la-1) and Compound (B-1) showed a high synergistic effect on velvet leaf 
55 in particular, 

the composition containing Compound (la-1) and Compound (B-10) showed a high synergistic effect on velvet leaf 
and barnyard grass in particular, 

the composition containing Compound (la-1) and Compound (B-7) showed a high synergistic effect on slender 
amaranth and green foxtail in particular, 
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the composition containing Compound (la-1) and Compound (B-6) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, and 

the composition containing Compound (la-1) and Compouna (B-20) showed a high synergistic effect on velvet leaf 
in particular. 

5 

Further, the compositions containing compound (la-1) and compound (B-1) t (B-10) or (B-6) showed a herbicidal 
effect at an earlier stage than any individual herbicide used as a single active ingredient. 

In the compositions containing Compound (la-2) and one of Compounds (B-1) - (B-4), (B-6), (B-7), (B-9), (B-10) 
and (B-1 4) ~ (B-1 7), 

10 

the composition containing Compound (la-2) and compound (B-1) showed a high synergistic effect on cocklebur, 
velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-2) and Compound (B-10) showed a high synergistic effect on green fox- 
tail in particular, 

15 the composition containing Compound (la-2) and Compound (B-7) showed a high synergistic effect on velvet leaf 
in particular, 

the composition containing Compound (la-2) and Compound (B-6) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-2) and Compound (B-20) showed a high synergistic effect on slender 
20 amaranth in particular, 

the composition containing Compound (la-2) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular 

the composition containing Compound (la-2) and Compound (B-2) showed a high synergistic effect on slender 
amaranth and barnyard grass in particular, 
25 the composition containing Compound (la-2) and Compound (B-4) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-2) and Compound (B-9) showed a high synergistic effect on velvet leaf 
in particular, 

the composition containing Compound (la-2) and Compound (B-1 4) showed a high synergistic effect on cocklebur 
30 in particular, 

the composition containing compound (la-2) and Compound (B-1 5) showed a high synergistic effect on cocklebur 
and green foxtail in particular, 

the composition containing Compound (la-2) and Compound (B-1 6) showed a high synergistic effect on cocklebur 
in particular, and 

35 the composition containing Compound (la-2) and Compound (B-1 7) showed a high synergistic effect on cocklebur 
and velvet leaf in particular. 

In the compositions containing Compound (la-3) and one of Compounds (B-1) ~ (B-4), (B-6), (B-7), (B-9), (B-10) 
and (B-14) - (B-1 7), 

40 

the composition containing Compound (la-3) and Compound (B-1) showed a high synergistic effect on cocklebur, 
velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-10) showed a high synergistic effect on velvet leaf 
in particular, 

45 the composition containing Compound (la-3) and Compound (B-7) showed a high synergistic effect on slender 

amaranth in particular, 

the composition containing Compound (la-3) and Compound (B-6) showed a high synergistic effect on slender 
amaranth and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-20) showed a high synergistic effect on slender 
so amaranth and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-2) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 
55 the composition containing Compound (la-3) and Compound (B-4) showed a high synergistic effect on slender 
amaranth and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-9) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-3) and Compound (B-14) showed a high synergistic effect on cocklebur 
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in particular, 

the composition containing Compound (la-3) and Compound (B-15) showed a high synergistic effect on cocklebur 
and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-16) showed a high synergistic effect on cocklebur 
in particular, and 

the composition containing Compound (la-3) and Compound (B-17) showed a high synergistic effect on cocklebur 
in particular. 

In the compositions containing Compound (la-4) and one of Compounds (B-1) ~ (B-4), (B-6), (B-7), (B-9), (B-10) 
and (B-1 4) ~ (B-17), 

the composition containing Compound (la-4) and Compound (B-1) showed a high synergistic effect on cocklebur, 
velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-10) showed a high synergistic effect on velvet leaf, 
slender amaranth and crabgrass in particular, 

the composition containing Compound (la-4) and Compound (B-7) showed a high synergistic effect on slender 
amaranth in particular, 

the composition containing Compound (la-4) and Compound (B-6) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-4) and Compound (B-20) showed a high synergistic effect on cocklebur, 
slender amaranth and green foxtail in particular, 

the composition containing Compound (la-4) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-2) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-4) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-9) showed a high synergistic effect on velvet leaf 
in particular, 

the composition containing Compound (la-4) and Compound (B-14) showed a high synergistic effect on cocklebur 
in particular, 

the composition containing Compound (la-4) and Compound (B-15) showed a high synergistic effect on cocklebur 
and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-16) showed a high synergistic effect on cocklebur 
and velvet leaf in particular, and 

the composition containing Compound (la-4) and Compound (B-17) showed a high synergistic effect on cocklebur 
and slender amaranth in particular. 

In the compositions containing Compound (la-5) and one of Compounds (B-1) ~ (B-4), (B-6), (B-7), (B-9), (B-10) 
and (B-14) ~ (B-17), 

the composition containing Compound (la-5) and Compound (B-1) showed a high synergistic effect on cocklebur, 
velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-10) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-7) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-6) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-20) showed a high synergistic effect on slender 
amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-2) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-4) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-9) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 
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the composition containing Compound (la-5) and Compound (B-14) showed a high synergistic effect on velvet leaf 
in particular, 

the composition containing Compound (la-5) and Compound (B-1 5) showed a high synergistic effect on velvet leaf 
in particular, 

the composition containing Compound (la-5) and Compound (B-1 6) showed a high synergistic effect on velvet leaf 
in particular, and 

the composition containing Compound (la-5) and Compound (B-1 7) showed a high synergistic effect on slender 
amaranth in particular. 

In the compositions containing Compound (la-7) and one of Compounds (B-1) - (B-4), (B-6), (B-7), (B-9), (B-10) 
and (B-14) ~ (B-1 7), 

the composition containing Compound (la-7) and Compound (B-1) showed a high synergistic effect on cocklebur, 
velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-1 0) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-7) and Compound (B-7) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-6) showed a high synergistic effect on velvet leaf, 
slender amaranth in particular, 

the composition containing Compound (la-7) and Compound (B-20) showed a high synergistic effect on cocWebur 
in particular, 

the composition containing Compound (la-7) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-2) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-4) showed a high synergistic effect on cocklebur, 
velvet leaf, slender amaranth and barnyard grass in particular. 

the composition containing Compound (la-7) and Compound (B-9) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-7) and Compound (B-14) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, 

the composition containing Compound (la-7) and Compound (B-1 5) showed a high synergistic effect on crabgrass 
in particular, 

the composition containing Compound (la-7) and Compound (B-1 6) showed a high synergistic effect on velvet leaf 
in particular, and 

the composition containing Compound (la-7) and Compound (B-1 7) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular. 

Table 9 shows the results of foliar treatment tests of single active ingredients of Compounds (lb-1 ), (lb-2), (lb-3) and 
Compounds (B-1) ~ (B-10) and (B-14) ~ (B-17). 

Tables 10 to 12 show the results of foliar treatment tests of compositions containing one of Compounds (lb-1), (lb- 
2) and (lb-3) and one of Compounds (B-1) ~ (B-10) and (B-14) - (B-17). 
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Table 9 



c 


Foliar treatment (single active ingredient) 




Compel 


UUbdyc \Qi\\<dL) 


herbicidal efficacy % 


phytotoxicity 
to corn 








(a) 


(b) 


(C) 


(d) 


(e) 


(f) 




10 


(lb-1) 


40 


60 


20 


20 


40 


60 


40 


0 






20 


40 


10 


20 


20 


40 


20 


0 




(lb-2) 


40 


50 


30 


30 


40 


60 


40 


0 






20 


30 


20 


20 


20 


40 


20 


0 


75 


(lb-3) 


40 


50 


30 


20 


50 


60 


40 


0 






20 


40 


20 


20 


20 


40 


30 


0 




(B-1) 


250 


20 


0 


0 


0 


0 


0 


0 


20 


(B-2) 


125 


80 


0 


0 


40 


60 


0 


0 




(B-3) 


62 


90 


90 


60 


0 


40 


0 


0 




(B-4) 


125 


20 


0 


0 


20 


60 


0 


0 




(B-5) 


62 


20 


20 


0 


0 


0 


0 


0 


25 


(B-6) 


250 


20 


0 


20 


0 


0 


0 


0 




(B-7) 


125 


90 


90 


40 


0 


0 


0 


0 




(B-8) 


250 


90 


0 


0 


0 


0 


0 


0 


30 


(B-9) 


250 


90 


20 


40 


0 


0 


0 


0 




(B-10) 


250 


90 


80 


0 


0 


20 


0 


0 




(B-14) 


16 


20 


20 


20 


60 


50 


60 


0 




(B-15) 


10 


20 


20 


20 


50 


50 


50 


0 


35 


(B-1 6) 


36 


0 


0 


20 


80 


70 


80 


0 




(B-1 7) 


16 


30 


20 


20 


20 


20 


10 


0 


40 


(a) : CocWebur 

(b) : Velvet leaf 

(c) : Slender amaranth 

(d) : Green foxtail 

(e) : Crabgrass 

(f) : Barnyard grass 



45 



50 



55 



79 

BNSDOCtD: <EP 0768033A1 J > 



EP0 768 033 A1 



c 

•H 

<U 
U 
tn 
C 



*— 1 c 
O ° 



CD 
t — I 

cd 



! *H 
O U 
*J -H 

X O 

Or-P 



u 
td 
u 



c 

M 
O 

u 



> 4J 

o -P <D 

tn <D ^ 

O C 
Q 



4-> 
o 
<v 

<M 
«M 
0) 

C? o 

-Hi 

3 a 



CO 

m 
nf 
Li 
D> 

01 

to T3 
id h 
m <d 

a a 



> 

0) 

a 

0) 



*2 



5 

d 
cd 
Li 

<M cd 
In S § 
XX t 

■j< > 

OH 
O Q> 

o> 



HA o 



« 

i ^« 

So 

^-t a) hj 

■3 <S 

g -3 

P <u T) 
fa o » 

- §5 

< <H O 
w CM O 

•HI 

O .C 

C W4J 

0) CO 

Wi EDO 

0) M -P 

<w <d 

Q <*0 



45 



50 



55 



BNSDOCID: <EP 0768033A1_L> 



80 



EP 0 768 033 A1 



c 

CD 

•r-i 

CD 

u 
a 



4-> 

c 

CD 
B 
+J 
<d 
0) 

u 



CD 



o o 
x: o 



c 

u 
o 
u 



> -p 
^■H c 

0 4-> Q) 

tr> cu j= 
io x: )h ^ 

O <d C 



< — i cn 

«J (h • 
-P tn 

X 03 

O to T3 
M <d 

o *d i-i 
u u (d 

UUCQ 





x: 




-p 




a 




(d 






4-1 


(d 


td 


£ 




td 


d ^ 




-P t 


in 


0) -P 


a> 


f-n a) 




> 


c 


o r-i 


Q> 


O 0) 


r—l 


o > 


CO 






Id X3 


u 





4J 






U 






CD 






4-1 
4-1 






CD 










w 


U 






•rH 




0) 


-P 






CO 




rH 


•rH 




(d 

> 


nerg 


Lents. 


C» 




ect 


V) 

rH 


CD 

u 


a, 


ge 


cn 
c 


w 


ar 


■rH 


i 


rH 


CD 


cZT 


<d 


ictiv 


a) 


c 


0 


<d 




val 


i me 


of 


pun 


< 


se 




p 


o 


U CD 




en 


tin 






■§ 


< 


CD 
4H 


o 




if 


o 



45 



SO 



55 



BNSDOCID: <EP 0768033A1 J_> 



81 



EP 0 768 033 A1 



CO 

c 

CD 
*H 

QJ 
I-i 
cn 
C 



Q> 

> 

-H 

u 



§ o 

n 5 

•2 | 

o 0 



<D 
. — i 



1 -H 

o u 

4J -H 

-c o 



c: 
u 
o 
u 



> +J 

O V Q) 
QJ <d *p 

en a) ^ 
cfl x: v-t 
to u 
o (0 c 
Q 0)-h 









4J 
















QJ 








































r i 














QJ 


,;j 
















•H 






*(d 


Vn ' 




0] 


»»» 

U 


u m 

fl> ^ 




CO 


QJ 




-H 


(TJ 


■p 


CO - 

QJ ►! 


ta 


i-i 
tft 


o 

QJ 






a, 


O CO 




X 






w 


M 


(TJ 


id- H 


c en 


>i 


t 




0>,Q 


C 






QJ <d 






M M 


(rf. 


(14 


§ * 


o u 


PQ 








<u 














rH 


E o 


qT 




td 






> 


< CO 




nth 


a 
a 
o 


QJ 






U CJ 






II 


C C 




*d 


Q> -H 


J-i QJ 


E 
cd 


< 


Si 






*H O 




u 




m u 




o> 






i — 1 0) 


TJ 






^ > 


C 


u 




U rH 


QJ 


c 




O QJ 


r-H 


aj 


a> 


o> 


W 


)-i 


Cn o 




0) 


U -P 






4-1 


<d 






4-1 


<— t a> 


Id 


O 


•r-l 








Q 





Tables 10, 1 1 and 12 show that alt the compositions containing Compound one of Compounds (lb-1) t (ib-2) and (Ib- 
3) and one of compounds (B-1) - (B-10) and (B-14) ~- (B-17) in combination showed high synergistic herbicidal effects 
so on all the weeds used for the test. 

That is, in the compositions containing Compound (lb-1) and one of Compounds (B-1) ~ (B-10) and (B-14) - (B- 

17), 

the composition containing Compound (lb-1) and Compound (B-1) showed a high synergistic effect on velvet leaf. 
55 green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (lb-1) and Compound (B-2) or (B-4) showed a high synergistic effect on vel- 
vet leaf, slender amaranth and barnyard grass in particular, 

the composition containing Compound (lb-1 ) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 



82 



BNSDOCID: <EP 0768O33A1 J_> 



EP 0 768 033 A1 

the composition containing Compound (lb-1) and Compound (B-5) showed a high synergistic effect on velvet leaf, 
green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-1) and Compound (B-6) showed a high synergistic effect on velvet leaf, 
slender amaranth, green foxtail and barnyard grass in particular, 
f the composition containing Compound (lb-1) and Compound (B-7) showed a high synergistic effect on slender 

amaranth in particular, 

the composition containing Compound (lb-1) and Compound (B-8) showed a high synergistic effect on velvet leaf 
and green foxtail in particular, 

the composition containing Compound (lb-1) and Compound (B-9) showed a high synergistic effect on slender 
io amaranth in particular, 

the composition containing Compound (lb-1) and Compound (B-10) showed a high synergistic effect on green fox- 
tail in particular, and 

the composition containing Compound (lb-1) and Compound (B-14) or (B-16) showed a high synergistic effect on 
velvet leaf in particular. 

75 

In the compositions containing Compound (lb-2) and one of Compounds (B-1) - (B-10) and (B-14) ~ (B-17), 

the composition containing Composition (lb-2) and Compound (B-1 ) showed a high synergistic effect on velvet leaf, 
green foxtail, crabgrass and barnyard grass in particular, 
20 the composition containing Compound (lb-2) and Compound (B-2) or (B-4) showed a high synergistic effect on vel- 
vet leaf, slender amaranth and barnyard grass in particular, 

the composition containing Compound (lb-2) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (lb-2) and Compound (B-5) showed a high synergistic effect on cocklebur, 
25 velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (lb-2) and Compound (B-6) showed a high synergistic effect on velvet leaf, 
slender amaranth, green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-2) and Compound (B-7) showed a high synergistic effect on slender 
amaranth in particular, 

30 the composition containing Compound (lb-2) and Compound (B-8) showed a high synergistic effect on velvet leaf, 
green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-2) and Compound (B-9) showed a high synergistic effect on slender 
amaranth in particular, 

the composition containing Compound (lb-2) and Compound (B-10) showed a high synergistic effect on green fox- 
35 tail and barnyard grass in particular, and 

the composition containing Compound (lb-2) and Compound (B-1 5) showed a high synergistic effect on slender 
amaranth in particular. 

In the compositions containing Compound (lb-3) and one of Compounds (B-1) - (B-10) and (B-14) ~ (B-17), 

40 

the composition containing Compound (lb-3) and compound (B-1) showed a high synergistic effect on velvet leaf, 
slender amaranth, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-2) or (B-4) showed a high synergistic effect on vel- 
vet leaf, slender amaranth and barnyard grass in particular, 
45 the composition containing Compound (lb-3) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-5) showed a high synergistic effect on velvet leaf, 
green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-6) showed a high synergistic effect on velvet leaf, 
so slender amaranth, green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-7) showed a high synergistic effect on barnyard 
grass in particular, 

the composition containing Compound (lb-3) and Compound (B-8) showed a high synergistic effect on velvet leaf 
and green foxtail in particular, 

55 the composition containing Compound (lb-3) and Compound (B-9) or (B-10) showed a high synergistic effect on 
slender amaranth in particular, 

the composition containing Compound (lb-3) and Compound (B-16) showed a high synergistic effect on cocklebur 
and velvet leaf in particular, and 

the composition containing Compound (lb-3) and Compound (B-17) showed a high synergistic effect on cocklebur 
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in particular. 

Further, the compositions containing Compound (ib-1), (lb-2) or (lb-3) and one of Compounds (B-1) ~ (B-6) 
showed a herbicidal effect at an earlier stage than any individual herbicide used as a single active ingredient. 
5 Table 1 3 shows the results of foliar treatment tests on single active ingredients of Compound (lc-1 ) and Compounds 

(B-1) ~ (B-4), (B-6) ~ (B-10) and (b-14) ~ (B-1 7). 

Table 1 4 shows the results of foliar treatment tests on compositions of Compound (lc-1 ) and one of Compounds (B- 
1) ~ (B-4), (B-6) ~ (B-10) and (b-14) ~ (B-1 7). 

10 

Table 13 



Foliar treatment (single active ingredient) 


Compd 


Dosage (g/ha) 


herbicidal efficacy % 


phytotoxicity 
to corn 






(a) 


(b) 


(c) 


(d) 


(e) 


(0 




(lc-1) 


40 


20 


20 


0 


20 


20 


20 


0 


20 


0 


0 


0 


0 


0 


0 


0 


(B-1) 


250 


0 


20 


40 


0 


20 


0 


0 


(B-2) 


250 


0 


0 


0 


20 


80 


0 


0 


(B-3) 


125 


80 


80 


80 


80 


20 


80 


0 


(B-4) 


500 


80 


90 


60 


40 


60 


0 


0 


(B-6) 


250 


0 


0 


0 


0 


0 


0 


0 


(B-7) 


125 


80 


90 


40 


0 


0 


0 


0 


(B-8) 


125 


90 


0 


0 


0 


0 


0 


0 


(B-9) 


125 


90 


0 


40 


0 


0 


0 


0 


(B-10) 


125 


20 


10 


0 


0 


20 


0 


0 


(B-14) 


16 


20 


20 


20 


60 


50 


60 


0 


(B-1 5) 


10 


10 


10 


20 


50 


60 


50 


0 


(B-1 6) 


36 


0 


0 


20 


80 


70 


80 


0 


(B-1 7) 


16 


30 


20 


20 


20 


20 


10 


0 


(a) : CocWebur 

(b) : Velvet leaf 

(c) : Slender amaranth 

(d) : Green foxtail 

(e) : Crabgrass 

(f) : Barnyard grass 
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All the compositions containing Compound (lc-1) and one of Compounds (B-1) - (B-4), (B-6) - (B-10) and (B-14) 
so - (B-1 7) in combination showed synergistic herbicidal effects on all the weeds used for the test. 

That is. in the compositions containing Compound (lc-1) and one of Compounds B-1) ~ (B-4), (B-6) ~ (B-10) and 
(B-14) ~ (B-1 7), 

the composition containing Compound (lc-1) and Compound (B-1) or (B-6) showed a high synergistic effect on 
55 cocWebur, velvet leaf and crabgrass in particular, 

the composition containing Compound (lc-1) and Compound (B-) showed a high synergistic effect on in particular, 
the composition containing Compound (lc-1) and Compound (B-2) showed a high synergistic effect on cocklebur, 
velvet leaf and barnyard grass in particular, 

the composition containing Compound (lc-1) and Compound (B-3) showed a high synergistic effect on green foxtail 
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and barnyard grass in particular, 

the composition containing Compound (lc-1) and Compound (B-4) showed a high synergistic effect on slender 
amaranth, green foxtail and barnyard grass in particular, 

the composition containing Compound (lc-1) and one of Compounds (B-7) ~~ (B-9) showed a high synergistic effect 
5 on slender amaranth in particular, 

the composition containing Compound (lc-1) and Compound (B-10) showed a high synergistic effect on cocklebur 
and velvet leaf in particular, 

the composition containing Compound (lc-1) and Compound (B-14) showed a high synergistic effect on slender 
amaranth and crabgrass in particular, 
10 the composition containing Compound (lc-1) and Compound (B-15) showed a high synergistic effect on cocklebur, 
velvet leaf, slender amaranth and barnyard grass in particular, 

the composition containing Compound (lc-1) and Compound (B-16) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, and 

the composition containing Compound (lc-1) and Compound (B-17) showed a high synergistic effect on cocklebur, 
is slender amaranth, green foxtail, crabgrass and barnyard grass in particular. 

Further, the compositions containing Compound (lc-1) and one of Compounds (B-1) ~~ (B-4), (B-6) and (B-10) 
showed a herbicidal effect at an earlier stage than any individual herbicide used as a single active ingredient. 

20 Example 2 [Soil treatment test] 

Seeds of weeds such as cocklebur, velvet leaf, Slender amaranth, green foxtail, crabgrass and barnyard grass and 
seeds of corn were sown in 1/2 ,000 -are Wagner pots filled with upland soil, and covered with upland soil. One day after 
the seeds were sown, a predetermined amount of the herbicide obtained in the same manner as in Preparation Exam- 
25 pie 5 except that one of Compounds (la-2) ~ (la-5), (la-7), (lb-1) ~ (lb-3), (lc-1) and (lc-2) was suspended in water and 
uniformly sprayed in a solution amount of 1 .000 liters/hectare. 

Twenty days after the treatment, the herbicide was determined for phytotoxicity to crops and herbicidal efficacy in 
the same manner as in the foliar treatment test. The herbicidal efficacy (weed control ratio %) was determined on the 
basis of the above equation (A). 
30 Table 15 shows the results of soil treatment tests on single active ingredients of Compounds (la-2) ~ (la-5) and 
Compounds (B-2) ~ (B-4), (B-7), (B-1 1) - (B-13), (B-18) and (B-19). 

Table 1 6 to 20 show the results of soil treatment tests on compositions of one of Compounds (la-2) ~ (la-5) and one 
of Compounds (B-2) ~ (B-4), (B-7), (B-1 1) ~ (B-13), (B-18) and (B-19). 
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Table 15 



Soil treatment (single active ingredient) 



Compd 


uosage ^g/naj 


herbiciclal efficacy % 


pnyioioxicixy 
to corn 






(a) 


(b) 


(c) 


(d) 


(e) 


(0 




(la-2) 


80 


20 


80 


20 


20 


20 


40 


0 


40 


0 


60 


0 


10 


20 


40 


0 


(la-3) 


80 


40 


20 


0 


40 


20 


40 


0 


40 


20 


20 


0 


10 


20 


30 


0 


(la-4) 


80 


40 


60 


0 


40 


50 


30 


0 


40 


20 


30 


0 


20 


20 


20 


0 


(la-5) 


80 


40 


60 


0 


30 


50 


40 


0 


40 


20 


20 


0 


20 


30 


20 


0 


(la-7) 


80 


40 


50 


40 


40 


50 


40 


0 


40 


20 


30 


10 


20 


30 


30 


0 


(B-7) 


125 


90 


40 


0 


0 


0 


0 


0 


(B-3) 


125 


90 


90 


90 


20 


0 


20 


0 


(B-2) 


125 


20 


0 


0 


0 


0 


0 


0 


(B-4) 


500 


0 


20 


20 


0 


0 


0 


0 


(B-12) 


500 


20 


0 


0 


60 


60 


80 


0 


(B-13) 


250 


0 


20 


20 


80 


80 


80 


0 


(B-11) 


250 


0 


0 


0 


60 


80 


40 


0 


(B-18) 


250 


20 


10 


40 


70 


70 


70 


0 


(B-19) 


250 


0 


0 


10 


50 


70 


60 


0 



(a) : CocWebur 

(b) : Velvet leaf 



(c) : Slender amaranth 

(d) : Green foxtail 

(e) : Crabgrass 

(f) : Barnyard grass 
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Tables 16-20 show that all the compositions containing Compound (la-2) and one of Compounds (B-2) ~ (B-4), 
(B-7), (B-12) and (B-13) in combination and all the compositions containing one of Compounds (la-2) ~ (la-5) and (la- 
7) and one of Compounds (B-2) - (B-4), (B-7), (B-11) - (B-13), (B-18) and (B-19) in combination showed synergistic 
herbicidal effects on all the weeds used for the test. 
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That is, in the compositions containing (la-2) and one of Compounds (B-2) ~ (B-4), (B-7), (B-12) and (B-13), 

the composition containing Compound (la-2) and Compound (B-7) showed a high synergistic effect on crabgrass, 
barnyard grass and slender amaranth in particular, 

the composition containing Compound (la-2) and Compound (B-) showed a high synergistic effect on in particular, 
the composition containing Compound (la-2) and Compound (B-3) showed a high synergistic effect on green fox- 
tail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-2) and Compound (B-2) showed a high synergistic effect on cocklebur, 
slender amaranth, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-2) and Compound (B-4) showed a high synergistic effect on cocklebur, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-2) and Compound (B-12) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, and 

the composition containing Compound (la-2) and Compound (B-13) showed a high synergistic effect on slender 
amaranth and crabgrass in particular. 

Further, the compositions containing Compound (la-2) and one of Compounds (B-2) ~ (B-4) and (B-7) showed a 
herbicidal effect at an earlier stage than any individual herbicide used as a single active ingredient. 

In the compositions containing Compound (la-3) and one of Compounds (B-2) ~ (B-4), (B-7), (B-1 1) - (B-13), (B- 
18) and (B-19), 

the composition containing Compound (la-3) and Compound (B-7) showed a high synergistic effect on velvet leaf, 
slender amaranth and crabgrass in particular, 

the composition containing Compound (la-3) and Compound (B-3) showed a high synergistic effect on green fox- 
tail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-2) showed a high synergistic effect on cocklebur. 
velvet leaf, slender amaranth, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-4) showed a high synergistic effect on cocklebur, 
velvet leaf, slender amaranth, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-3) and Compound (B-12) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-3) and Compound (B-13) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-3) and Compound (B-1 1) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-3) and Compound (B-1 8) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, and 

the composition containing Compound (la-3) and Compound (B-19) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular. 

In the compositions containing Compound (la-4) and one of Compounds (B-2) ~ (B-4), (B-7), (B-1 1) ~ (B-13), (B- 
18) and (B-19), 

the composition containing Compound (la-4) and Compound (B-7) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-4) and Compound (B-3) showed a high synergistic effect on green fox- 
tail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-2) showed a high synergistic effect on cocklebur, 
slender amaranth, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-4) showed a high synergistic effect on cocklebur, 
slender amaranth, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-12) showed a high synergistic effect on slender 
amaranth in particular, 

the composition containing Compound (la-4) and Compound (B-13) showed a high synergistic effect on slender 
amaranth in particular, 

the composition containing Compound (la-4) and Compound (B-1 1 ) showed a high synergistic effect on cocklebur, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-4) and Compound (B-1 8) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, and 
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the composition containing Compound (la-4) and Compound (B-19) showed a high synergistic effect on cocklebur 
and slender amaranth in particular. 

In the compositions containing Compound (la-5) and one of Compounds (B-2) - (B-4), (B-7), (B-1 1) - (B-13) (B- 
5 18) and (B-19), 

the composition containing Compound (la-5) and Compound (B-7) showed a high synergistic effect on velvet leaf 
and slender amaranth in particular, 

the composition containing Compound (la-5) and Compound (B-3) showed a high synergistic effect on crabgrass 
10 and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-2) showed a high synergistic effect on cocklebur, 
green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-4) showed a high synergistic effect on cocklebur, 
velvet leaf, slender amaranth, green foxtail, crabgrass and barnyard grass in particular, 
is the composition containing Compound (la-5) and Compound (B-12) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, 

the composition containing Compound (la-5) and Compound (B-13) showed a high synergistic effect on slender 
amaranth in particular, 

the composition containing Compound (la-5) and Compound (B-1 1) showed a high synergistic effect on cocklebur, 
20 velvet leaf, slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-5) and Compound (B-1 8) showed a high synergistic effect on cocklebur 
and slender amaranth in particular, and 

the composition containing Compound (la-5) and Compound (B-19) showed a high synergistic effect on slender 
amaranth in particular. 

25 

In the compositions containing Compound (la- 7) and one of Compounds (B-2) - (B-4), (B-7), (B-1 1) ~ (B-13), (B- 
18) and (B-19), 

the composition containing Compound (la-7) and Compound (B-7) showed a high synergistic effect on slender 
30 amaranth and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-3) showed a high synergistic effect on crabgrass 
and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-2) showed a high synergistic effect on cocklebur, 
velvet leaf, slender amaranth, green foxtail, crabgrass and barnyard grass in particular, 
35 the composition containing Compound (la-7) and Compound (B-4) showed a high synergistic effect on cocklebur, 
velvet leaf, slender amaranth, green foxtail, crabgrass and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-12) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, 

the composition containing Compound (la-7) and Compound (B-13) showed a high synergistic effect on slender 
40 amaranth in particular, 

the composition containing Compound (la-7) and Compound (B-1 1) showed a high synergistic effect on velvet leaf, 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (la-7) and Compound (B-1 8) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, and 
45 the composition containing Compound (la-7) and Compound (B-1 9) showed a high synergistic effect on cocklebur 
and slender amaranth in particular. 

Table 21 shows the results of soil treatment tests on single active ingredients of Compounds (lb-1) - (lb-3) and 
Compounds (B-2) ~ (B-4), (B-7), (B-11) ~ (B-13), (B-18) and (B-19). 
so Table 22 to 24 show the results of soil treatment tests on compositions of one of Compounds (lb-1 ) - (lb-3) and one 
of compounds (B-2) ~ (B-4), (B-7), (B-11) ~ (B-13). (B-18) and (B-19). 



55 



94 



EP 0 768 033 A1 



Table 21 
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(a) : Cocklebur 

(b) : Velvet leaf 

(c) : Slender amaranth 

(d) : Green foxtail 

(e) : Crabgrass 

(f) : Barnyard grass 
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Tables 22, 23 and 24 show that all the compositions containing one of Compounds (lb-1), (lb-2) and (lb-3) and one 
of Compounds (B-2) - (B-4), (B-7), (B-11) - (B-13), (B-18) and (B-19) in combination showed synergistic herbicidal 
effects on all the weeds used for the test. 

That is, in the compositions containing (lb-1) and one of Compounds (B-2) - (B-4), (B-7), (B-11) - (B-13), (B-18) 
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and (B-19), 

the composition containing Compound (lb-1) and Compound (B-2) showed a high synergistic effect on cocklebur, 
slender amaranth, green foxtail and barnyard grass in particular, 
5 the composition containing Compound (lb-1) and Compound (B-3) showed a high synergistic effect on barnyard 

grass in particular, 

the composition containing Compound (lb-1) and Compound (B-4) showed a high synergistic effect on cocklebur 
in particular, 

the composition containing Compound (lb-1) and Compound (B-7) showed a high synergistic effect on cocklebur 
w in particular, 

the composition containing Compound (lb-1) and Compound (B-1 1) showed a high synergistic effect on cocklebur, 
velvet leaf and barnyard grass in particular, 

the composition containing Compound (lb-1) and Compound (B-12) or (B-13) showed a high synergistic effect on 
slender amaranth in particular, and 
is the composition containing Compound (lb-1) and Compound (B-18) or (B-19) showed a high synergistic effect on 
cocklebur and slender amaranth in particular. 

In the compositions containing (lb-2) and one of Compounds (B-2) ~ (B-4) t (B-7), (B-1 1) ~ (B-13), (B-18) and (B- 

19). 

20 

the composition containing Compound (lb-2) and Compound (B-2) or (B-4) showed a high synergistic effect on 
cocklebur, slender amaranth, green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-2) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 
25 the composition containing Compound (lb-2) and Compound (B-7) showed a high synergistic effect on cocklebur 
in particular. 

the composition containing Compound (lb-2) and Compound (B-1 1) showed a high synergistic effect on cocklebur 
and velvet leaf in particular. 

the composition containing Compound (lb-2) and Compound (B-12) showed a high synergistic effect on slender 
30 amaranth and green foxtail in particular, 

the composition containing Compound (lb-2) and Compound (B-13) showed a high synergistic effect on slender 
amaranth in particular, and 

the composition containing Compound (lb-2) and Compound (B-18) or (B-19) showed a high synergistic effect on 
cocklebur and slender amaranth in particular. 

35 

In the compositions containing (lb-3) and one of Compounds (B-2) ~ (B-4), (B-7), (B-11) ~ (B-13), (B-18) and (B- 

19), 

the composition containing Compound (lb-3) and Compound (B-2) showed a high synergistic effect on cocklebur, 
40 velvet leaf, slender amaranth, green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-3) showed a high synergistic effect on green foxtail 
and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-4) showed a high synergistic effect on cocklebur, 
slender amaranth, green foxtail and barnyard grass in particular, 
45 the composition containing Compound (lb-3) and Compound (B-7) showed a high synergistic effect on velvet leaf, 
green foxtail and barnyard grass in particular, 

the composition containing Compound (lb-3) and Compound (B-11) showed a high synergistic effect on velvet leaf 
in particular, 

the composition containing Compound (lb-3) and Compound (B-12) showed a high synergistic effect on cocklebur, 
so velvet leaf, slender amaranth and green foxtail in particular, 

the composition containing Compound (lb-3) and Compound (B-13) or (B-18) showed a high synergistic effect on 
cocklebur, velvet leaf and slender amaranth in particular, and 

the composition containing Compound (lb-3) and Compound (B-19) showed a high synergistic effect on cocklebur 
and slender amaranth in particular. 

55 

Table 25 shows the results of soil treatment tests on single active ingredients of Compounds (lc-1) and (lc-2) and 
Compounds (B-2) - (B-4), (B-7), (B-11) ~ (B-13), (B-18) and (B-19). 

Table 26 ~ 27 show the results of soil treatment tests on compositions of one of Compounds (lc-1) and (lc-2) and 
one of Compounds (B-2) - (B-4), (B-7), (B-11) ~ (B-13), (B-18) and (B-19). 
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Table 25 
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80 


80 


0 


(B-12) 


250 


0 


0 


0 


60 


60 


90 


0 


(B-13) 


250 


0 


0 


0 


90 


90 


90 


0 


(B-18) 


250 


20 


10 


40 


70 


70 


70 


0 


(B-19) 


250 


0 


0 


10 


50 


70 


60 


0 


(a) : CocWebur 

(b) : Velvet leaf 

(c) : Slender amaranth 

(d) : Green foxtail 

(e) : Crabgrass 

(f) : Barnyard grass 
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Tables 26 and 27 show that all the compositions containing one of Compounds (lc-1) and (lc-2) and one of Com- 
pounds (B-2) ~ (B-4), (B-7), (B-1 1) - (B-13), (B-18) and (B-19) in combination showed synergistic herbicidal effects on 
all the weeds used for the test. 

That is, in the compositions containing (lc-1) and one of Compounds (B-2) - (B-4), (B-7), (B-1 1) ~ (B-13), (B-18) 
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and (B-19), 

the composition containing Compound (lc-1) and Compound (B-2) showed a high synergistic effect on slender 
amaranth, velvet leaf, green foxtail, crabgrass and barnyard grass in particular, 
5 the composition containing Compound (lc-1) and Compound (B-) showed a high synergistic effect on in particular, 

the composition containing Compound (lc-1) and Compound (B-3) showed a high synergistic effect on barnyard 
grass in particular, 

the composition containing Compound (lc-1) and Compound (B-4) showed a high synergistic effect on cocklebur, 
slender amaranth, velvet leaf and barnyard grass in particular, 
w the composition containing Compound (lc-1) and Compound (B-7) showed a high synergistic effect on velvet leaf, 
crabgrass and barnyard grass in particular, 

the composition containing Compound (lc-1) and Compound (B-1 1) showed a high synergistic effect on cocklebur, 
velvet leaf and slender amaranth in particular, 

the composition containing Compound (lc-1) and Compound (B-1 2) showed a high synergistic effect on slender 
is amaranth, velvet leaf and crabgrass in particular, and 

the composition containing Compound (lc-1) and Compound (B-1 3), (B-1 8) or (B-1 9) showed a high synergistic 
effect on cocklebur, slender amaranth and velvet leaf in particular. 

In the compositions containing (lc-2) and one of Compounds (B-2) ~ (B-4), (B-7), (B-11) - (B-13), (B-18) and (B- 

20 19), 

the composition containing Compound (lc-2) and Compound (B-2) showed a high synergistic effect on slender 
amaranth and barnyard grass in particular, 

the composition containing Compound (lc-2) and Compound (B-3) showed a high synergistic effect on barnyard 
25 grass in particular, 

the composition containing Compound (lc-2) and Compound (B-4) showed a high synergistic effect on cocklebur. 
slender amaranth and barnyard grass in particular, 

the composition containing Compound (lc-2) and Compound (B-7) showed a high synergistic effect on crabgrass 
and barnyard grass in particular, 
30 the composition containing Compound (lc-2) and compound (B-11) showed a high synergistic effect on cocklebur 
and velvet leaf in particular, 

the composition containing Compound (lc-2) and Compound (B-1 2) showed a high synergistic effect on slender 
amaranth and crabgrass in particular, 

the composition containing Compound (lc-2) and Compound (B-13) showed a high synergistic effect on slender 
35 amaranth in particular, and 

the composition containing Compound (lc-2) and Compound (B-1 9) showed a high synergistic effect on ; cocWebur 
and slender amaranth in particular. 

The herbicide composition of the present invention not only exhibits high herbicidal efficacy but also has a broad 
40 herbicidal spectrum on the basis of the synergistic effect of the pyrazole derivative of the general formula (I) and at least 
one of Compounds (B-1) - (B-20) which are active ingredients thereof. Further, the herbicide composition of the 
present invention exhibits high activity against weeds which are hard to control. Moreover, the herbicide composition of 
the present invention has high safety for crops such as corn, etc., and is free from damaging (causing phytotoxicity to) 
crops. 

45 

Claims 

1 . A herbicide composition containing, as active ingredients, a pyrazole derivative of the general formula (I), 

50 
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10 




(i) 



15 



25 



{wherein: 

R 1 is a alkyl group, a C 2 ~C 4 alkenyl group or a C 2 ~C 4 haloalkeny group, 

R 2 is a hydrogen atom, a C^C^ alkyl group, a Ci~C 4 haloalkyl group or a C 2 ~C 4 alkoxyalkyl group, 

X is a C^-Ci alkyl group, a haloalkyl group, a C2-C4 alkoxyalkyl group, a halogen atom, a C-1-C4 alkoxy 

group or a C^-C^ haloalkoxy group, 

p 15 an integer of 0, 1 or 2, 

each of R 3 , R 4 , R 5 and R 6 is independently a hydrogen atom, a C^-C 4 alkyl group, a C^-C 4 haloalkyl group 

or a C 2 ~C 4 alkoxyalkyl group, 

n is an integer of 0, 1 or 2, 

Q is a hydrogen atom or a group of A-B, 

[in which 

A is a group of 



30 



35 



40 



45 



50 
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0 2 



-CH 



O 

-4 



0 

Ik 



or 



R 7 

k 



(in which each of R 7 and R 8 is independently a hydrogen atom or a C^-C^ alkyi group), and 
B is a Cj-C^ alkyl group, a C 3 ~C 10 cydoalkyl group or a group of 




(in which Y is a 0^0^ alkyl group, a C 1 -C 4 alkoxy group, a C^-C* haloalkyl group, a nitro group or a halo- 
gen atom, and 
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R 9 ~ 



,R 10 



:c: 



OR" 

i 

XH 



or 



NOR 12 
II 



[in which 



R is a hydrogen atom, a C^-C A alkyl group or a C^C^ haloalkyl group, 

R 10 is a hydrogen atom, a 0^C 4 alkyl group, a C 2 ~C 4 alkenyl group or a C 2 ~C 4 alkynyl group, 

R 11 is a C^C 4 alkyl group, a C^-C A haloalkyl group, a C 3 ~C 6 cycloalkyl group, a C 3 ~C 6 alkenylalkyl group, a 

C 3 ~C 6 alkynylalkyl group or a C 3 ~C 6 haloalkenylalkyl group, 

R 12 is a 0-1-04 a'kyl group, a Ci~C 4 haloalkyl group, a C 3 ~ 6 cycloalkyl group, a C3~C 6 alkenylalkyl group, a 
C 3 ~C 6 alkynylalkyl group or a C 3 -C 6 haloalkenylalkyl group]}, 

or a salt thereof; and 

at least one herbicide compound selected from the group consisting of 



a choroacetamide-based herbicide, 
an imidazoline-based herbicide, and 
Compound(B-l) 



Common name:atrazine 
Chemical Name: 

6-chloro-N 2 -ethyl-N 4 -isopropil- 1 ,3,5-triazine-2,4-diamine 




CL 



Compound(B-2) 

Common namexyanazine 
Chemical Name: 

2-(4-chloro-6-ethylamino-1,3,5-triazin-2-ylamino)-2-methylpropionitrile 



H H 




CI 
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Compound(B-3) 

Common name:metribuzin 
Chemical Name: 

5 4-amino-6-tert-buthyl-4,5-dihydro-3-methylthio-1 l 2,4-triazin-5-one 



10 




15 



Compound(B-4) 
20 Common name:linuron 

Chemical Name: 

3-(3,4<iichlorophenyl)-1-methoxy-1-methylurea 

25 



O OCH 3 



30 




CI 



35 



Compound(B-5) 

Common name:metbenzurone 
40 Chemical Name: 

(±)-1-methoxy-3-[4-(2-methoxy-2,4,4-trimethylchroman-7-yloxy)phenyf3-1-methylurea 




OCH3 
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Compound(B-6) 



Common name :bentaz one 
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Chemical Name: 

3-isopropyl-1 H-2,1 ,3-benzothiadin-4(3H)-one-2,2-dioxtde 




is Compound(B-7) 

Common name:dicamba 
Chemical Name: 

3,6-dichloro-2-methoxybenzoic acid 



CO2H 



25 




Compound(B-8) 

Common namexhlopyralid 
Chemical Name: 

3,6-dichloropyridine-2-carboxylic acid 



30 



35 




so Compound(B-9) 

Common name:2,4-D 
Chemical Name: 

2-(2,4-dichlorophenoxy)acetic acid 
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OCH2COOH 



15 



Compound(B-IO) 

Common name :bromoxy nil 
Chemical Name: 

3,5-dlbromo-4-hydroxybenzonitrile 



CN 



20 



25 



30 



35 



40 



45 




OH 



Compound(B-13) 

Common name:pendimethalin 
Chemical Name: 

N-(1-ethylpropyl)-2,6-dinjtro-3,4-xylidine 



N0 2 



H3C — ^^"^ — NHCH(C2Hs)2 



H3C 



NO2 



50 



Compound(B-14) 

Common name:nicosuHuron 
Chemical Name: 

2-(4,6-dimethoxypyrimidin-2-ylcarbamoylsuHamoyl)-N,N-dimethylnicotineamide 
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CON(CH3)2 




OCHa 



15 

Compound(B-15) 

Common name:rimsulfuron 
Chemical Name: 

20 1-(4,6<Jimethoxypyrimidin-3-(3-ethylsulfonyl-2-pyridylsulfonyl)urea 



SO2C2H5 




OCH3 



35 

Compound(B-17) 

Common name:primisulfuron 
Chemical Name: 

40 Methyl 2-[4,6-bis(dif luoromethoxy)pyrimidin-2-yl-carbamoylsulfamoyl]benzoic acid 




55 

Compound(B-20) 

Common name:pyridate 
Chemical Name: 
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6-chloro-3-phenylpyridazin-4-yl-S-octylthiocarbonate 



HnCs 




The herbicide composition of Claim 1 , wherein the chloroacetamide-based herbicide is at least one herbicide com- 
pound selected from the group consisting of 

Compound(B-11) 

Common name:alachlor 
Chemical Name: 

2-chloro-2 , ,6'-diethyl-N-methoxymethylacetanilide 




C2H5 



Compound(B-12) 

Common name :metolach lor 
Chemical Name: 

2<hloro-N-(2-ethyl-6-methylphenyl)-N-(2-methoxy-l-metriylethyl)acetamide 



CH3 CH3 

CH-CH2OCH3 




\ /~ N ' 
xx 7/ COCH2CI 

C 2 Hs 



Compound(B-18) 

Common name:c5methenamid 
Chemical Name: 

(1RS,aRS)-2^hloro-N-(2,4<iimethyl-3-ttt^ 
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CH 3 



CH 3 



CH— CH2OCH3 




CH3 



COCH2CI 



Compound(B-19) 



Common nameracetochlor 
Chemical Name: 

2-chloro-2*-ethyl-6'-methyl-N-ethoxymethylacetanilide 




C2H5 

CH2 OC2H5 



N COCH2Cl 
CH3 



3. The herbicide composition of Claim 1 , wherein the imidazoline-based herbicide is at least one herbicide compound 
selected from the group consisting of 

Compound (B-16) 



Compound (B-21) 

Common name:imazamethabenz-methyl 
Chemical Name: 

Compoud of a Methyl 6-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-m-toluic acid and Methyt 6-(4-iso- 
propyl-4-methyl-5-oxo-2-imidazolin-2-yl)-p-toluic acid. 



Common name:imazethapyr 
Chemical Name: 

5-ethyl-2-(4-isopropil-4-methyl-5-oxo-2-imidazolin-2-yl)-nicotinic acid 
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4. The herbicide composition of Claim 1 , wherein in the general formula (I) R 1 is a C^C 4 alkyl group. 

15 

5. The herbicide composition of Claim 1, wherein in the general formula (I) R 2 is a hydrogen atom or a C-,~C 4 alkyl 
group. 

6. The herbicide composition of Claim 1, wherein in the general formula (I) X is a C^-C 4 alkyl group or a halogen 
20 atom. 

7. The herbicide composition of Claim 1 , wherein substituent(s) X is/are substituted on the 5-position and/or 8-posi- 
tion of a thiochroman ring. 

25 8. The herbicide composition of Claim 1 , wherein in the general formula (I) each of R 3 , R 4 , R 5 and R 6 is independently 
a hydrogen atom or a C-, ~C 4 alkyl group. 

9. The herbicide composition of Claim 1 , wherein in the general formula (I) n is 2. 

30 1 0. The herbicide composition of claim 1 , wherein in the general formula (I) Q is a group of -A-B in which B is a group of 



35 




40 



in which Y is a C^C 4 alkyl group, a C1-C4 alkoxy group, a nitro group or a halogen atom. 

11. The herbicide composition of any one of Claims 1 to 3, wherein the herbicide composition contains the pyrazole 
derivative of the general formula (I) and one of Compounds (B-1) ~ (B-20) in the following mixing ratio (weight 
ratio), 

45 pyrazole derivative(l):compound(B-1 :atrazine)=2:1 ~1 :50 

pyrazole derivative(l):compound(B-2:cyanazine) =2:1-1 :50 

pyrazole derivative(l):compound(B-3:metribuzin)=3:1~1 :25 

pyrazole derivative(l):compound(B-4:linuron)=2:1-1 :50 

pyrazole derrvative(l):compound(B-5:metbenzurone)=1 :2~ 1 :100 
so pyrazole derivative(l):compound(B-6:bentazone)=6:1«-1 :100 

pyrazole derivative(l):compound(B-7:dicamba)=1 :1 -1 :50 

pyrazole derivative(l):compound(B-8:chlopyralid)=4:3~ 1:12 

pyrazole derivative(l):compound(B-9:2,4-D)=2:1-1 :5 

pyrazole derivativetlJxompoundtB-IO^romoxyniOrsI :1 -1 :50 
55 pyrazole derivative(l):compound(B-1 1 :alachlor)=2:1 ~1 :25 

pyrazole derivative(l):compound(B-12:metolachlor)=2:1 -1:25 

pyrazole derivative(l):compound(B-13:pendimethalin)=2:1 ~ 1 :25 

pyrazole derivative(l):compound(B-14:nicosurfuron)=1 :3~ 40:1 

pyrazole derivative(l):compound(B-1 5:rimsulfuron)=1 :3~40: 1 
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pyrazole derivative(l):compound(B-16:imazethapyr)=1 :6~40:1 
pyrazole derivative(l):compound(B-1 7:primisulfuron)=1 :3~ 40:1 
pyrazole derivative(l):compound(B-18:dimethenamid)=2:1 - 1 :50 
pyrazole derivative(l) :compound(B- 1 9:acetochlor)=2: 1 - 1 :50 
5 pyrazole derivative(l):compound(B-20:pyridate)=3:2~ 1 :50 

pyrazole derivative(l):compound(B-21 :imazarnethabenzmethyl)=1 :6~40:1 

1 2. The herbicide composition of Claim 1 , wherein the pyrazole derivative of the general formula (I) is a pyrazole deriv- 
ative of the general formula (la), 

w 



R2 O OR" 



15 




20 

[wherein R 1 . R 2 , R 3 , R 4 , R 5 , R 6 , X, p, n, Q and R 11 are as defined in Claim 1] 
or a salt thereof. 

25 13. The herbicide composition of Claim 12. wherein in the general formula (la), 



OR 11 



30 




is selected from the group consisting of 

35 



40 



45 



50 



55 



113 

BNSDOCID: <EP 0768O33A1_l_> 



EP 0 768 033 A1 



OCH 3 OC2H5 0-i-C 3 H 7 O-n-CaH? 

I I I I 

CH XH XH XH 



10 





14. The herbicide composition of Claim 12, wherein the herbicide composition contains the pyrazole derivative of the 
30 general formula (la) and one of Compounds (B-1) ~ (B-20) in the following mixing ratio (weight ratio), 

pyrazole derivative(la):compound(B-1 :atrazine)=1:1~1 :50 

pyrazole derivative(la):compound(B-2:cyanazine) =2:1-1 :25 

pyrazole derivative(ia):compound(B-3:metribuzin)=3:1~1 :12 
35 pyrazole derivative(la):compound(B-4:linuron)=2:1 -1:25 

pyrazole derivative(la):compound(B-6:bentazone)=1 :21~1 :100 

pyrazole derivative(la):compound(B-7:dicamba)=1 :1~1 :50 

pyrazole derivative<la):compound(B-9:2,4-D)=2:1~1 :50 

pyrazole derivative(la):compound(B-1 0:bromoxynil)=1 :1 -1 :50 
40 pyrazole derivative(la):compound(B-1 1 :alachlor)=2:l - 1 :25 

pyrazole derivative(la):compound(B-12:metolachlor)=2:1- 1 :25 

pyrazole derivative(la):compound(B-1 3:pendimethalin)=2:1- 1 :25 

pyrazole derivative(la):compound(B-14:nicosulfuron)=1 :3~ 40:1 

pyrazole derivative(la):compound(B-15:rimsulfuron)=1 :3~ 40:1 
45 pyrazole derivative(la):compound(B-1 6:imazethapyr)=1 :6~ 40: 1 

pyrazole derivative(la):compound(B-1 7:primisulfuron)=1 :3~ 40:1 

pyrazole derivative(la):compound(B-18:dimethenamid)=2:1- 1 :50 

pyrazole derivative(la):compound(B-19:acetochlor)=2:1 -1 :50 

pyrazole derivative(la):compound(B-20:pyridate)=3:2~1 :50 



50 



1 5. The herbicide composition of Claim 1 , wherein the pyrazole derivative of the general formula (I) is a pyrazole deriv- 
ative of the general formula (lb), 



55 
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NOR 1 * 



10 




(lb) 



IS 



20 



[wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 5 , X. p, n, Q and R 12 are as defined in Claim 1] 
or a salt thereof. 

16. The herbicide composition of Claim 15, wherein in the general formula (lb), 

NOR12 
II 



25 



30 



is selected from the group consisting of 

NOCH3 NOC2H5 
II II 



NO-i-CaH? NO-n-CaH? 
I! II 



35 



40 



NO-n-C-jHs NO 



NO 
II 
C 




NO 
II 



NOC2F5 
II 



II ^ 



and 



NO 
II 



55 



17. The herbicide composition of Claim 15, wherein the herbicide composition contains the pyrazole derivative of the 
general formula (lb) and one of Compounds (B-1) - (B-19) in the following mixing ratio (weight ratio). 

pyrazole derivative(lb):compound(B-1 :atrazine)=2:1 ~1 :50 
pyrazole derivative(lb):compound(B-2:cyanazine)=2:1 -1 :50 
pyrazole derivative(lb):compound(B-3:metribuzin)=3:1 ~1 :25 
pyrazole derivative(lb):compound(B-4:linuron)=2:1 ~ 1 :50 
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pyrazole derivative(lb):compound(B-5:metbenzurone)=1 :2~ 1 :100 

pyrazole derivative(lb):compound(B-6:bentazone)=6:1~1 :3 

pyrazole derivative(lb):compound(B-7:dicamba)=1 :1~1 :50 

pyrazole derivative(lb):compound(B-8:chlopyralid)=4:3~1 :12 
s pyrazole derivative(lb):compound(B-9:2,4-D)=2:1~1 :50 

pyrazole derivative(lb):compound(B-10:bromoxynil)=1:1-1 :50 

pyrazole derivative(!b):compound(B-l 1 :alachlor)=2:1~1:25 

pyrazole derivative(lb):compound(B-1 2:metolachlor)=2:1~ 1 :25 

pyrazole derivative(lb):compound(B-1 3:pendimethalin)=2:1 ~ 1 :25 
io pyrazole derivative(lb):compound(B-14:nicosulfuron)=:1 :3~ 40:1 

pyrazole derivative(lb):compound(B-l5:rimsulfuron)=l :3~ 40:1 

pyrazole derivative(lb):compound(B-16:imazethapyr)=1 :6~ 40:1 

pyrazole derivative(lb):compound(B-l7:primisulfuron)=1:3"- 40:1 

pyrazole derivative(lb):compound(B-18:dimethenamid)=2:1- 1 :50 
is pyrazole derivative(lb):compound(B-19:acetochlor)=2:1~1 :50 

18. The herbicide composition of Claim 1 , wherein the pyrazole derivative of the general formula (I) is a pyrazole deriv- 
ative of the general formula (Ic), 



25 




[wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , X, p, n, Q, R 9 and R 10 are as defined in Claim 1] 
or a salt thereof. 

19. The herbicide composition of Claim 18, wherein in the general formula (Ic), 

35 




is selected from the group consisting of 



45 



50 




20. The herbicide composition of Claim 18, wherein the herbicide composition contains the pyrazole derivative of the 
general formula (Ic) and one of Compounds (B-1) - (B-4) and (B-6) - (B-19) in the following mixing ratio (weight 
ratio), 
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pyrazol e derivative( Ic) :compound(B- 1 :atrazine) =2: 1 - 1 :50 
pyrazole derivative(lc):compound(B-2:cyanazine)=2:1 -1 :50 
pyrazole derivative(lc):compound(B-3:metribuzin)=3:1~1 :25 
pyrazol e derivati ve( Ic) :compound(B-4 :l i nuron) =2 : 1 ~ 1 :50 
pyrazole derivative(lc):compound(B-6:bentazone)=1 :21~1 :1 00 
pyrazole derivative(lc):compound(B-7:dicamba)=1 :1-1 :50 
pyrazole derivative(lc):compound(B-8:chlopyralid)=4:3~1 :12 
pyrazole derivative(lc):compound(B-9:2,4-D)=2:1 -1:50 
pyrazole derivative( Ic) :compound(B- 1 0 :bromoxyni!)= 1 : 1 ~ 1 :50 
pyrazole derivative(lc):compound(B-1 1 :alachlor)=2:1~1 :25 
pyrazole derivative(lc):compound(B-12:metolachlor)=2:1- 1 :25 
pyrazole derivative(lc):compound(B-13:pendimethalin)=:2:1- 1 :25 
pyrazole derivati ve( Ic) :compound(B- 1 4 :nicosulf uron)= 1 :3~ 40 : 1 
pyrazole derivative(lc):compound(B-1 5 :rimsulfuron)=1 :3~ 40:1 
pyrazole derivative(lc):compound(B-16:imazethapyr)=1 :6~ 40:1 
pyrazole derivative(lc):compound(B-1 7:primisulfuron)=1 :3- 40:1 
pyrazole derivative(lc):compound(B-18:dimethenamid)=2:1 ~ 1 :50 
pyrazole derivati ve( Ic) :compound(B- 1 9:acetochlor)=2 : 1 - 1 :50 



.0768033A 1 _l_> 
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